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A SSSA sss ssSssse: 
This is the type of shovel which will do the bulk of the excavation throughout the canal. 


A Powerful American Steam Shovel at Work in a Cut. 


Photographs by Underwood & Underwood. 


This is the largest cut in the whole canal; over 39,000,000 cubic yards must be taken out. 
A View in the Great Culebra Cut. 
PRESENT CONDITIONS AT PANAMA.—[See page 403.]| 
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THE PRESIDENT AT PANAMA. 
The recent visit of the President to the Isthmus of 
Panama was both timely and stimulating. 
at a distinctly critical period in the affairs of the 


It occurred 
canal. Sweeping charges were being made, both in the 
methods of cdnstruction and the system of administra- 
tion of the canal, the construction being about to pass 
into the hands of the contractors, and the administra- 
tion being simplified, placed under one-man control 
and located definitely and permanently at the Isthmus. 
To this new departure tke visit of President Roose- 
velt lends special significance. Although Mr. Roose- 
velit spent but a few days on the Isthmus, the time 
was busily employed; and, apart from the encourage- 
ment which was afforded to the employees by the 
presence of the Chief Executive in person, the Presi- 
dent himself has undoubtedly acquired a firmer grasp 
upon the situation, and will find his personal ob- 
servations of great value in arriving at future deci- 
sions on the many difficult points which must arise 
during the actual work of construction. 

The present occasion marks the close of the second 
and the opening of the third chapter in the history of 
the Panama enterprise. The first chapter included the 
tong and exhaustive examination ef the physical con- 
ditions of the Isthmus, with a view to determining 
the best location for a canal, and resolved itself main- 
iy into the determination of the relative merits of 
Nicaragua and Panama, That work in itself was of 
great magnitude, and involved the creation of various 
commissions and boards, and the putting through of 
costly surveys by large engineering forces, The sub- 
sequent decision in favor of Panama was followed by 
negotiations for the purchase of the rights and prop- 
erties of the French company, and the securing of the 
necessary concessions from the Colombian govern- 
ment. Out of the negotiations and seemingly inevita- 
bie intrigues that followed, sprang the young republic 
of Panama, friendly to the United States and anxious 
to do everything that lay in its power to further, in 
the way of concessions and agreements, the prosecu- 
tion of the work. 

The second chapter contains the story of the vast 
work of preparation which was necessary before the 
actual work of excavation could be put into full swing. 
The strip of the canal zone, ten miles in width, 
stretching froth ocean to ocean, was found to be a 
veritable breeding place of disease; unsanitary, ill 
provided with pure drinking water, and, because of 
the prevalence of yellow fever and malaria, fatal to 
the health of the many thousands of laborers who 
would have to be crowded upon the work, if it were 
to be finished on time. During this second period an 
eMcient sanitary 
systematic methods the canal zone has been cleaned 


corps was formed, and under its 


up, yellow fever practically eradicated, and malaria 
so far brought under control that the zone is now 
pronounced by engineers of high standing, who have 
heen engaged for a year or more upon the work, 
to be no more threatening to health than many of our 
Concurrently with the sanitation of 
the Isthmus, the great problem of housing and feed- 
ing the canal employees has been successfully soived, 
and comfortable quarters and good board are now ob- 


Southern States 


tuinable at reasonable rates, 

Another question, eqrally vital to the success of the 
enterprise, is that of administration. There is no 
denying that, here, many mistakes have been made, and 
that the earlier operations were hampered by a system 
that was altogether too cumbersome and slow to sult 
the verv special conditions that are to be found at the 
Isthmus. The resignation of the then chief engincer, 
Mr. Wallace, served to emphasize the fact that, if the 
best results were to be secured, and the whole of the 
conplicated organization were to work together har- 
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moniously, the contro! of it must be placed in the 
hands of one man, who should be permanently located 
at the Isthmus, and have absolute authority in all 
matters pertaining to the construction of the canal. 
One of the most happy results,of the President's visit 
has been the signing of an executive order concen- 
trating the authority in the canal construction in one 
man, and giving him supreme jurisdiction over the 
heads of the seven departments of the administration. 
Both the chairman and the department heads will 
have their residence at the Isthmus, and will be in a 
position to push the work through without, as before, 
having to make continual references to higher au- 
thority located at Washington, many thousand miles 
away. The Isthmian Canal Commission, which we 
understand is also to be reorganized, will make quar- 
terly trips to the Isthmus for the purpose of receiving 
reports and advising with the chairman and the heads 
of departments, 

The third and longest chay* in the history of the 
canal opens with the wise decision of the government 
to undertake the huge task of active construction by 
contract, and not by day labor supervised by the gov- 
ernment engineers. The Screnrivic AMERICAN has 
always urged that this was the only practical way in 
which this work could be done. Some time may be 
consumed before the government and the contractors 
can decide upon that final form of contract and those 
questions of price and time which are mutually agree- 
able. But once this has been determined, we believe 
that the canal will be put through steadily to a final 
completion. Bnough has been learned, however, from 
the preliminary work, to make it certain that Con- 
gress must be prepared for the exercise of great lib- 
erality and patience; for the work will undoubtedly 
cost much more, and take longer by several years to 
complete, than was originally estimated. 
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JAPAN LAUNCHES A LARGER “ DREADNOUGHT.” 

Concurrently with the completion of the trials of 
the “Dreadnought” comes the news of the launching 
by the Japanese of a battleship, the “Satsuma,” which 
not only exceeds the British ship in size and power, 
but seems to have made like that vessel an enviable rec- 
ord in speed’of construction. Most remarkable of all is 
the fact that this, the world’s greatest battleship, has 
been built entirely by the Japanese themselves. More- 
over, a sister ship is under construction; and we may 
look at any time for the announcement that she is 
afloat. The “Satsuma” is given in the telegraphic dis- 
patches announcing the launching, as being of 19,200 
tons displacement, in which case she exceeds the 
“Dreadnought” by fully 1,200 tons. Her horse-power is 
announced as being 18,000, and her estimated speed is 
over 20 knots. One or other of these last figures 
must be in either the horse-power is too 
small, or the speed too great. The most striking fact 
about this truly enormous vessel is her armament, 
which is to consist of four 12-inch guns carried in 
two turrets forward and aft on the center line, and 
no less than twelve 45-caliber 10-inch guns, mounted 
in pairs in turrets on the broadside. By this arrange- 
ment the “Satsuma” can concentrate two 12’s and 
four 10’s ahead and astern, and four 12’s and six 10's 
on each broadside. The Italian Marina Mili..e, a 
usually well-informed journal, gives in its last issue 
drawings of this vessel, which also credit her with a 
battery of four 12’s and twelve 10's, the latter mounted 
The Japanese, as the result of 


error; 


in six two-gun turrets. 
their experience in the war, have concluded that noth- 
ing less than the 4.7-inch rapid-fire gun is sufficient 
to stop the large torpedo boats and destroyers, and 
consequently the “Satsuma” will carry a battery of a 
dozen of these pieces. In this connection it is note- 
worthy that this enterprising nation has four 16,000- 
ton 22-knot armored cruisers afloat or on the stocks, 
which will carry four 12-inch and eight 8-inch guns 
as their main battery. This gives them the same 
offensive power as our own battleships of the “Geor- 
gia” class, and practically places them in the battle- 
ship class. Evidently this youngest of the nava! pow- 
ers is determined to remain master of the Pacific. 


we 
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RECENT AERONAUTIC EXPERIMENTS IN FRANCE. 

Experiments with.aeroplanes and airships are being 
carried on in the neighborhood of Paris with grea 
activity. M. Bleriot made a trial of his modified ap- 
paratus mounted upon a raft upon Lake Enghien. 
The apparatus glided upon the lake and moved for- 
ward by means of the propellers alone. Although 
the speed seemed to reach at least 20 miles an hour, 
the apparatus did not rise in the air. The aeroplane 
weighs some 900 pounds, added to the aeronaut’s 
weight. Bleriot tried to draw the aeroplane and add to 
the effort of the propellers by means of a rope and mo- 
tor-driven winch. But it was difficult to make the com- 
bination work well, so that after running over the lake, 
making a number of evolutions, experiments were 
stopped for that day. M. Bleriot believes his aeroplane 
will rise if there is a strong head wind, and hopes to 
fly shortly. 
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The new Vuia aeroplane which has been also de 
scribed in these columns is being tried on a meadow 
near Paris. It will be remembered that the canvas body 
of the aeroplane is mounted on a carriage of metal 
work and runs upon wheels over the ground by the 
propellers. Should the power be great enough, the 
whole apparatus is lifted off the ground and is urged 
forward by the propellers. During a trial held in 
the presence of the Aero Club’s officials, there wag 
a strong head wind of 20 feet per second. Head. 
ing the aeroplane against the wind, the aeronaut 
set the propellers running and made a good speed over 
the ground. Accelerating the speed, the aeroplane left 
the ground and made a flight of a short distance, then 
alighted and again made a second rise in the air. 
The distances were short, however, in each case. Vuig 
uses an angle of 5 degrees with the air. Owing to 
a slight breakage, the apparatus was not in shape 
to continue, but a new flight will be made shortly, 

Count de la Vaulx is preparing for a new series of 
flights with his airship of the cigar-shaped pattern, 
He is operating over a well-located piece of flat ground 
to the west of Paris, and here he erected a balloon 
shed of great size in order to carry on the work. He 
expects to make a flight within a short period over 
the plains which surround this locality. 

It will be remembered that the engineer Leger is 
constructing a fiying machine of the helicopter form 
for the Prince of Monaco. This has been carried on 
at Monaco with great secrecy, so that no details of the 
new flyer have as yet been made public. It is to use 
an “Antoinette” four-cylinder motor, built by Levavas- 
seur, of Paris, of the same pattern as that used by San- 
tos Dumont. But here no less than four such mo- 
tors are to be mounted for driving the propellers. 
The experiments will no doubt take place about the 
first of December at the Chateau of Marchais, belong- 
ing to the Prince of Monaco. 

After making his celebrated flight of October 23, 
Santos Dumont now considers that he is well enough 
advanced to be able to steer the aeroplane in any 
direction. Accordingly he made an entry for the 
Deutsch-Archdeacon Grand Prix of $10,000 at the Aero 
Club, as he expects to make an attempt at winning 
this prize. It is awarded to the first flyer without 
balloon which makes a closed circuit of 1 kilometer 
(0.62 mile) during the day without touching ground, 
turning around a point selected in advance by the 
competitor and distant at least 0.3 mile from the start- 
Any number of attempts can be made 
curing that day. These must be made in the presence 
of the Aero Club’s commission. Santos Dumont has 
selected a spot of ground in the Bois de Boulogne, 
where he made his first flights with the aeroplane. 
The machine has been overhauled in the meantime. 


ing point. 
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ENGLISH AEROPLANE PRIZES. 

The London Daily Mail has offered a prize of 
£10,000 ($50,000) to anyone who travels by aeroplane 
from London to Manchester in one day, two stoppages 
being allowed for the taking in of gasoline. The com- 
petitors must be members of a recognized aero club. 
But if any difficulty is made by an aero club in ad- 
mitting mechanics or other worthy persons to mem- 
bership, it will be seen to that a suitable club is 
formed in England, which club will be accepted as 
an aero club. 

Spurred on by the Daily Mail apparently, the pro- 
prietor of the London Daily Graphic and the Graphic 
offers £1,000 ($5,000) to the inventor who first pro 
duces a machine which, being heavier than air, shall 
fly, with one or more human passengers, between two 
given points not less than one mile apart. The points 
of arrival and departure will be selected by the pro- 
prietors of the Daily Graphic and the Graphic. 

The Adams Manufacturing Company announce that 
they will give £2,000 ($10,000) to the winner of the 
Daily Mail’s £10,000 ($50,000) prize, provided his 
aeroplane be made entirely in Great Britain or her 
dependencies over seas. 

The proprietors of the Autocar offer £500 ($2,500) 
to the maker of the gasoline engine driving the flying 
machine which wins the Daily Mail prize, provided 
the engine be made by a British automobile manu- 
facturer. 

ete dindinth cd, -. nsgeremmmmememrranear’ 

The true student of the professional or technical 
school becomes heir to a comprehensive and clear 
understanding of his duties and responsibilities in his 
relations to his fellow men and to the community. 
Those duties and responsibilities present themselves 
to his trained mind in their real proportion. He is 
neither non-developed nor mal-developed in his judg- 
ment of affairs. His university training, especially im 
the technical school, has taught him accuracy and 
penetration in the analysis of any proposition confront 
ing him, and that truth and knowledge must bessought 
with the directness of a plumb line. Science yields 
nothing but confusion to the shifty, devious, and dis- 
honest inquirer. The fundamentals of morality are 
the very stepping stones to technical success or Pro 
fessional attainment. 
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THE HEAVENS IN DECEMBER, 
BY HENRY NORRIS RUSSELL, PH.D. 
We spoke last month of the fact that when Venus 
is nearly between us and the sun, the horns of her 
erescent extend beyond their usual positions, so that 


it sometimes covers three-quarters or more of the 


ircle. 

This could not happen if the planet had no atmo- 
sphere, for in that case just one-half of her surface 
would be lighted by the sun, and her crescent, though 
varying in breadth from time to time, would always 
cover just half her circumference (as is the case with 
the moon). 

But if Venus has an atmosphere, we can account for 
these observations. An atmosphere will extend the 
illuminated part of her surface,in two ways. It will 
refract the sun’s rays (like a lens) so that they are 
bent enough to reach the surface at points which were 
previously in darkness, and even beyond the limit of 
this action the upper layers of the atmosphere will still 
be illuminated, though the surface below them is dark. 
(This is what causes twilight on the earth.) In the 
same way we will see more than half the planet’s 
surface, and still more of her atmosphere. The result 
of this is to extend the crescent, as observed. For 
suppose we were behind Venus, and so near that 
she completely hid the 
sun. In the absence of an 
atmosphere, she would ap- 
pear quite dark (as the 
moon does during a total 
eclipse of the sun). But 
if there is an atmosphere, 
it will be illuminated by 
sunlight from behind 
(which fails to reach us), 
and the planet will seem 
to be surrounded by a 
luminous ring. Now sup- 
pose the sun to move off 
to one side. The part of 
the ring farthest from the 
sun will gradually get 
fainter, and will finally 
disappear, leaving a cres- 
cent, which however at 
first covers nearly the 
whole circle, and gradu- 
ally shrinks down to 
smaller dimensions as the 
sun moves away. 

This is just what is 
actually observed (except 
of course that we cafinot 
get near enough to Venus 
to make her hide the sun). 

From the amount of ex- 
tension of the horns of the 
crescent we can calculate 
how far the twilight in 
Venus’s atmosphere ex- 
tends. In this way it is 
found that her atmosphere 
must be much less exten- 
sive than ours, for the 
brighter part of her twi- 
light extends only about 
one degree on her surface, 
and the fainter part about 
three degrees more, while 
on the earth the corre- 
sponding amount is ten de- 
grees or more. 

It is therefore certain 
that, while Venus undoubt- 
edly has an atmosphere, 
the earth has much more, and as seen from Mars, 
would present a similar appearance, but in an in- 
creased degree. 


At 11 O'Clock: Nov.7 
At 1044 O'Clock: Nov.14 
At 10 O'Clock: Nov.22 


THE HEAVENS. 

Our map shows the general appearance of the sky 
at the times indicated upon the margin. The brilliant 
Winter constellations are now appearing in the east. 
Orion is well up, and the line of his belt points down 
to Sirius, which has just risen, and up to the red 
Aldebaran, in the constellation of the Bull. The Little 
Dog with the bright star Procyon is low down due 
east, and higher up, on the left, are the Twins (Gem- 
ini) which are now made more brilliant than usual 
by the presence of Jupiter. Above them in the Milky 
Way is Auriga, the Chartoteer, and the great yellow 
Star Capella. 

Following along the Galaxy we reach Perseus, then 
Cassiopeia, next Cepheus, and finally Cygnus and Lyra. 
low down in the northwest. 

The Dragon and the Little Bear are in the northern 
sky, west of the Pole, and the Great Bear is coming 
up to the eastward. 

In the southwestern sky we see Aquarius the Water 
Bearer (who now bears the planet Saturn as well) and 
the Southern Fish with the lonely bright star Fomal- 
haut. Higher up is the greatesquare of Pegasus, and 
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Andromeda is right overhead. Below it, south of the 
zenith, are Aries the Ram and Pisces the Fishes. Be- 
low this again is Cetus the Whale. Its principal stars 
are shown on the map. One of them, 0, better known 
as Mira, is a very remarkable variable star. For most 
of the tima it is of the ninth magnitude, requiring a 
small telescope to see it, but at intervals of eleven 
months it brightens up enormously till it is of the third 
or fourth magnitude, and fully two hundred times as 
bright as it was six months before. 

The star is now in one of these maxima (having in- 
creased rapidly in brightness in October) and is easily 
visible to the naked eye. It will be interesting to 
watch its fall in brightness, which will probably make 
it invisible to the unaided vision in a month or two. 
Below Cetus is the still larger constellation Eridanus, 
which begins close to Orion and runs with many curves 
down to our horizon and below it. The last of its 
conspicuous stars which we see, @, has an interesting 
history. It was described by an Arabian astronomer, 
Al-Sufi, who lived about the tenth century, as of the 
first magnitude. As his other observations are very 
aceurate, there is no reason to doubt his statement, 
and it seems that this star has lost about five-sixths 
ef its brightness in the last thousand years. A first- 
magnitude star farther south, invisible in our latitude 
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At 94 O'Clock: November 90 


In tne map, stars of the first magnitude are eight-pointed: second magnitude, six-pointed; third magnitude, five-pointed: fonrth magnitude (a 
few), four-pointed; fifth magnitude (very few), three-pointed, counting the points only as shown in the solid outline, without the inter- 
mediate lines signifying star rays. 


(or in his) now goes by the name of Achernar, which 
Al-Sufi bestowed upon Theta Eridani. 
THE PLANETS. 

Mercury is morning star in Scorpio. On the 18th he 
is at his greatest elongation from the sun, and rises 
at about 6 A. M. Venus is also morning star, and is 
better seen at the end of the month than at its begin- 
ning, when she is very near the sun, On the 13th she 
is in conjunction with Mercury. Mars is likewise a 
morning star. He is in Virgo, and rises at about 3:30 
A. M. on the 15th. ; 

Jupiter is in opposition on the 28th, and is the 
brightest object in the evening sky. Transits or 
eclipses of his satellites occur almost daily, and afford 


a very interesting telescopic spectacle. 

Saturn is in Aquarius, and is in quadrature with 
the sun on the ist, so that he comes to the meridian 
at 6 P. M. 

Uranus is in conjunction with the sun on the 3th, 
and is consequently invisible this month. Neptune is 
in Gemini, and will be in opposition early in January. 

THE MOON, 

Last quarter occurs at 9 P. M. on the 8th, new moon 
at 2 P. M. on the 15th, first quarter at 10 A. M. on the 
22d, and full moon at 2 P. M. on the 30th. 

The moon is nearest us on the 15th and farthest 
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away on the Ist and the 28th. She is in conjunction 
with Jupiter and Neptune on the 3d, Mars on the 11th, 
Venus and Mercury on the 14th, Uranus on the 16th, 
Saturn on the 20th, Jupiter and Neptune once mere on 
the 30th. 

At 1 P.M. on the 22d the sun reaches its greatest 
southern declination, and enters the sign of Capricorn, 
and in-aimanac parlance “winter commences.” 

THIELE’S COMET. 

A comet visible in a small telescope was discovered 
by Holger Thiele, of Copenhagen, on November (11, 
It is in Leo, in R. A. 9h. 25m., declination 15 deg. north 
(on November 12) and is moving northeast at the rate 
of about 1% deg. a day. Its orbit has not yet been 
computed, so it is impdssible to predict its position in 
December. 

Princeton University Observatory. 

— om 
PEAT IN ITALY, 

One of the greatest handicaps to the development 
of commercial industries in Italy is the lack of native 
coal supplies, due to the fact that the country is pe 
culiarly deficient in workable coa! deposits. Hvery 
ton of coal has to be derived from foreign sources, the 
annual imports exceeding 5,000,000 tons. It will thus 
be seen that the situation of the country is a serious 
one, since in the event of 
a war its safety would be 
gravely imperiled. There 
are, however, scattered 
over the country enormous 
tracts of peat bogs; and 
realizing the seriousness 
of the national position, 
and the fact that almost 
illimitable quantities of 
peat are immediately 
available, the government 
is endeavoring to turn 
these present wastes to 
profitable account. A _ bill 
has recently heen passed 
by means of which every 
possible encouragement is 
extended for the develop 
ment of a process for the 
conversion of peat into a 
Satisfactory fuel, and to 
stimulate and foster the 
commercial deveiopment 
of any practicable sys- 
tem that may be devised 
The formation of large 
companies for the wiiliza 
tion of peat and lignite is 
advocated, and several in- 
ducements are held out, 
such as the remisaion of 
taxes, duty-free import of 
machinery, and iree regis- 
tration. Any company, 
however, that is founded 
must have a minimum 
capital of $570,000, of 
which amount at jeast one- 
fourth must be reserved 
for Italian subscribers. 
ome ty neg The Italian government 

itself would be an ex- 
tensive purchaser, and in 
this connection the com 
panies must extend their 
business in such a manner 
that they will be in the po. 
sition to held 50,900 tons 
at the disposal of the gov- 





ernment in the year operations are commenced. Tn 
the third year this reserve is to be increased to 206,000 
tons, and in the seventh year to no less than 500,900 
tons. Though the government would thus prebably 
constitute the largest purchaser, the terms upon which 
the fuel is to be purchased must be ten per cent less 
than the prevailing market price. Notwithstanding 
these inducements, however, no results have yet been 
attaived, as no suitable process of manufacturing the 
peat fuel has been devised 





Noiseless Steam Engine Exhaust. 

The gas engine is not the only offender in the mat- 
ter of noisy exhaust. Muffling tanks to minimize the 
noise of the escape of exhaust steam from high-pres- 
sure non-condensing steam engines are sometimes 
needed. In such cases it suffices to insert near the 
engine a tank of 15 or 20 times the voiume of the 
cylinder and continue the exhaust pipe from this 
muffer. This will do away with the disturbance causod 
py high-pressure exhaust steam pessing tarough a 
tortuous exhaust pipe. 

No oxidizing solution is equal to chioride of plat- 
inum for oxidizing silver. The deposit is extremely 
black and very adherent. 
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THE FIRST MACHINE FOR THE COMMERCIAL PRO- 
DUCTION OF WINDOW GLASS BY THE 
SHEET PROCESS. 

The manufacturing of window glass is one of the 
few arts which seems to have resisted all efforts of 
the keenest mechanical intellects to raise it above a 
handicraft which involves much costly and cumbrous 
human labor, to the dignity of an automatic process. 
Ever since panes of glass have been used in buildings, 
but three manufacturing methods have been employed, 
viz., the crown process, the hand-blown cylinder pro- 
cess which dis- 
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cost of production by the machine over the hand cyl- 
inder process. Although it substituted a method, me- 
chanical in some of its stages, for the production of 
cylinders, it is not considered an important advance 
in the art. 

It must not be inferred that the proprietors of the 
large works have not been alive to the deficiencies of 
the older methods of making glass; for ever since 
machinery became a potent factor in modern indus- 
tries, they have endeavored to create a practical pro- 
cess for drawing giass sheetwise from the molten ma- 
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thickness, surface, and polish. Naturally, his firgt 
thought when assailing the problem was to pass the 
plastic glass between heated rollers. (Fig. 3), but it 
was soon found that while it was possible thus to 
produce sheets of desired width and thickness, the 
glass was not marketable because its surface chilled 
on coming in contact with even the most fervid rollers, 
so that instead of exhibiting the limpid transparency 
and high fire polish so much desired, it resembleg 
frosted glass in appearance. The effect was produced 
by infinitesimal surface marks, or cracks. Obviously, 
the sheet might 





placed it, and 
the machine- 
blown cylinder 


process. The 


hand - blown 
eylinder meth- 
od, by which 
the bulk of 


window glass 
is made at the 
present time, 
is not only 
simple, but al- 
most primitive 
in its crude- 
ness, notwith- 
standing that 


it requires 
co n siderable 
skill and 


strength on 
the part of 
the workmen. 
The wages 
paid such 
skilled work- 
men are high- 
er than those 
for alinost any 
other class of 
labor. By re 
peated gather- 
ings a work 
man, technical- 
ly known as a 
gatherer, collects a ball of plastic glass on the end of 
« biowpipe, as shown in Fig. la. The gatherers pass 
the balls to workmen known as blowers and snappers, 
who block and shape the mass. By the sheer force of 
his lungs, the blower inflates and shapes the glass 
until it forms a sphere of some size (Fig. 1b); and 
then elongates the bubble while swinging it in the 
swing hole (Fig. 1c) until it has chilled. This par- 
tially completed cylinder is now reheated, and by re- 
peated blowing and manipulation is finally brought to 
its desired shape and length. The lower end of the 
cylinder is then warmed and blown open. Thus a 
ball of glass is inflated to a cylinder, which is usually 
from four to eight feet in length, according to the de- 
sired dimensions of the finished sheet. In order to 
produce the 








These Illustrations Show the Old and New Cylinder Processes, and Partially Successful Attempts to Produce Glass 


by the Sheet Process. 


terial. Numerous costly experiments have been made 
in this direction, but up to this time all have ended 
unsuccessfully. Apparently the supreme obstacle was 
the difficulty of maintaining the width of the sheet as 
it was drawn from the pot or working chamber. Mol- 
ten glass like all viscous substances tends to narrow 
down to a thread as it is drawn, and all attempts to 
maintain the width by gripping the edges of the glass 
with clamps or pincers as it emerged from the mass 
proved impracticable. Somewhat more ingenious so 
far as holding the width of the sheet is concerned, but 
unsuccessful as a whole, is the scheme which is rough- 
ly illustrated in Fig. 2. It consists in forcing the 
glass through a slit in the bottom of a fireclay vessel 
and drawing it upward. Whenever the surface of the 


have been 
ground to 
trans par. 
ency, but the 
additional x. 
pense was pro- 
hibitive. 

After a ser. 
ies of failures 
along these 
lines Mr. Col- 
burn _ directed 
his attention 
to the manu 
facture of win- 
dow glass by 
machine cylin- 
der processes, 
and after ex- 
pending con- 
siderable ef- 
fort in this di- 
rection he fin- 
ally succeeded 
in constructing 
a machine 
which pro 
duces market- 
able glass of 
uniform 
strength, 
which machine 
is probably 
the best ‘cylin- 
der machine 
thus far invented. This statement is made because 
the cylinder can be removed from the pot of molten 
glass without contaminating the contents of the pot 
with fragments of chilled glass. The machine has 
a double drawing pot, so that the machine blower 
is enabled to draw successive cylinders, the surface 
of the glass in the idle pot being reheated while its 
companion pot is producing a cylinder. This design 
of apparatus dispenses with the ladler, the glass be 
ing kept at a constant level in the drawing pot, by be 
ing continuously fed from the melting furnace. How 
this is accomplished may be seen in Fig. 4. The 
pot is formed with a central cone of fireclay, upon the 
apex of which the tapering end of a cylinder is ultt 
mately held. By means of a blast flame the com 
paratively thin 
glass bond that 








ordinary flat 
window glass, 
the cylinder is 
cracked from 
the blowpipe, 
and the neck 
severed from 
the cylinder 
proper with a 
thread of red- 
hot glass (Fig. 
1d) The cyl- 
inder is next 
cracked length- 
wise with a 
hot iron (Fig. 
le) and plac 
ed in an oven 
where it is 
heated, flatten- 
ed (Fig. 1f), 
and annealed. 
It is then 
washed and 





ties the cylin 
der to the cone 
is melted 
away, and thus 
the pollution of 
the molten 
glass in the 
working pot by 
fragments of 
glass is avoid 
ed, making it 
possible to con- 
tinue the draw- 
ing of succe® 
sive cylinders 
from the same 
pot—a feat 
which has not 
been hereto 
fore accom 
plished. 
Efficient a8 

this method of 
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ent, 

wate e Moen THE COLBURN MACHINE FOR MAKING WINDOW GLASS BY THE SHEET PROCESS, inder sla 
cessful effort falls far short 
which has been of a machine 
made to improve on this ancient process is recorded glass touches any substance directly, it can never be by means of which glass can be drawn out in contint 


in the introduction of machinery for drawing and 
blowing the cylinders. As a matter of fact, the only 
machine-made window glass produced to-day is made 
by this means. The process simply substitutes men 
known as ladiers, machine blowers, and tenders for 
the gatherers, blowers, and snappers. A high degree 
of skill is required to manipulate and control the 
blowing and drawing apparatus properly. The other 
operations are identical with those of the hand-blown 
process. There is, however, a small saving in the 


drawn into sheet glass free from surface marks, such 
as is required in marketable window glass. 

By far the most systematic and painstaking study 
which has been made of the whole problem we owe 
to Mr. Irving W. Colburn, of Franklin, Pa. He has 
attacked it on every conceivable side, expended large 
sums in experimenting, built and destroyed machine 
after machine, and after eight years has produced the 
first commercially successful apparatus for drawing 
sheet glass of any reasonable width and of desired 


ous sheets. Returning to the task of producing ® 
machine which would produce glass without first blow 
ing it into cylinder form, Mr. Colburn hit upon te 
method illustrated in Fig. 5. In this plan spheres @ i. 
fireclay are employed, carried on the ends of long arms 
which are immersed in the glass and which are made 
to revolve upwardly and outwardly, and away from 
two edges of the sheet. These spheres impart an 
ward motion to that portion of the surface of 
(Continued on page 403.) 
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THE INTERIOR CONSTRUCTION OF A PIANO PLAYER, 


It is not stating the case too strongly to say that 


the introduction of the first successful piano player, 
which event occurred about a dozen years ago, was, 
in its educational effects, the most important develop- 
ment in the musical world of the last century. For 


the average lover of music who may be desirous of 




















Fig. 1.—Transverse Section, Showing the Mechanism and 
Operation of the Player. 





devices shall have 
been perfected, the 
instrument in the 
hands of a musician 
will rival the play- 
ing of any but the 
most’ skilled _per- 
formers by hand. 


present remarkable 
popularity and the 
enormous industry 
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becoming himself a performer, it will not be disputed 
that the piano is the most available and popular in- 
strument. And yet the amount of laborious prepara- 
tion that is necessary before anyone can become even 
passably proficient as a pianist is so great, and before 
one can become reasonably expert is so enormous, 
that the majority of the workaday people of this world 


have at their disposal neither the time nor 
the funds that are necessary. For the aver- 
age amateur, by far the greater part of the 
labor entailed in learning to play the piano 
is spent in acquiring the manual dexterity 
which is necessary merely to strike the notes 
in their proper consecutive order and time; 
that is to say, to acquire the mere mechani- 
cal technique, irrespective of those shadings 
of time and expression which give life and 
color to the work of the finished pianist. 
With the production of the first success- 
ful piano player, it became possible for any- 
body, whether he possessed any musical 
taste or not, to play any musical compo- 
sition with absolute fidelity to the written 
score, at least as far as the striking of the 
notes in their proper order and time is con- 
cerned. Because of this extremely clever 
mechanical invention, it was no longer neces- 
sary to spend the years of time and the not 
inconsiderable sum of money that must for- 
merly be spent to acquire even the most 
elementary technique. That the production 
of the mechanical player had filled a long- 
felt need was proved by the world-wide popu- 
larity which it instantly achieved; and even 
the musical critics and the virtuosos them- 
selves, who at first looked with contempt 
upon this mechanical contrivance, have now 
come to realize and freely admit that it is 
one of the most powerful educational forces 
to be found in the world of music at the 
present day. That it had its limitations was 
not denied, even by the various makers 
themselves; but it is claimed, and not to be 
disputed, that these imperfections have been 
very largely eliminated. When we remem- 
ber that, in point of years, the mechanical 
player is yet in its infancy, it is reasonable 


to expect that, when 
the interpretative 


40! 


for attachment, and jn February, 1897, built their 
first Angelus cabinet piano player. This instrument, 
the invention of E. H. White, may be regarded as the 
pioneer of various similar attachments which have 
since been placed on the market.” Because of its 
priority, we have chosen this instrument to form the 
basis of the present article, in which we shall endeavor 
to show the interior construction and oparation of thi 
most interesting device. 

INTERIOR CoNsSTRUCTION.—Turning then to the ac 
companying transverse sectional view (Fig. 1), taken 
through the player, we find that it consists broadly of 
a pair of foot bellows for exhausting the air, a series 

















Fig. 2.—Sectional Model, Showing Tracker Board, 
Tubes, Primaries, Secondaries, Diaphragm 
Pneumatics and Striking Fingers. 





In view of its 














which it has pro- 


The motor, 





The complete action is placed in the central air-tight chest, and tested until it is 
perfectly satisfactory. 


Fig. 4—Jack for Testing Player Actions. 





duced, there is food 
for thought in the 
fact that the piano 
player has had but 
a little over a single 
decade of commer- 
cial life. The Unit- 
ed States Census 
Report says: “In 
1895 Messrs. Wilcox 
& White, of Meriden, 
Conn., began manu- 
facturing an _ inter- 





The gate box for tempo control. The governor. 


Fig. 8.—The Tempo-Control Mechanism. 





This shows the 130 pockets for the primary and secondary pnenmatice. 
Fig. 5.—-The Well-Board. 




















big. 6.—rvess for Glueing Sheepskin Diaphragms on the 
Power Pneumatics, 




















o Fig. 7.—Milling Out the Teeth in a Set of Plungers. 
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Fig. 8.—One of Several 11-Giang Drills, Boring 
Air Ducts in Edge of Well-Beard. 








of ely-balanced poppet valves for regulating the 
flow of ail a series of small bellows governed by 
these valves, one to each key of the piano keyboard 
nd a set of fingers operated by these bellows (or 
pneumatics, as they are technically known), for strik 
ing the piano keys And just here it should be ex 
plained that the power which strikes the keys is pro 
duced by suction and not by pressure, the object of the 
foot bellows being to produce the vacuum, which is 
itilized in operating the little striking bellows in thei! 
proper order 

The foot bellows A operate, by means of the lever 
R, two large exhaust bellows C, which exhaust the ai: 
as indicated by the arrows, through the passage 
D, from an air-tight chest 2 BL This chest ex 
tends across the full width of the player, and 
it contains within it the whole of the “action” 
(Fig. 5) The action consists of sixty-five com 
plete sets of mechanism of the kind shown in 
our sectional view and in Fig. 2, there being a 
complete set to each key of the piano that is to 
be played. Each set consists, as we stated above 
of certain little poppet valves regulating the 
flow of the air, and a power pneumatic which, by 
its inflation and deflation, serves through connect 
ing levers to operate the striking fingers, which 
do the playing on the keyboard 

The front face of the air-tight action chest 
EH closed by a board O, which is pierced at 


ducts P, each of 
the 


its upper edge by sixty-five all 


which provides an independent passage from 
set of valves, or 
Normally 


which is adapted to 


own poppet 
called 


music Y, 


ovtside air down to its 


pneumatics, as they are these ducts 
ire closed by a sheet of 
be drawn the 


from one and rolled on to the other of two spools ca! 


across tracker board, as it is unrolled 


ried on opposite sides of the tracker board 


Fig. 9. 
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by cutting perforations in the music roll to correspond 


in position and in length with the particular keys to 


be struck, and with the time during which they are 
to be held down, the music of the piano score can be 
reproduced with mechanical accuracy, as far as the 
siriking of the proper notes, and the time during 
which they are to be depressed, is concerned 

Tue DIAPHRAGM PNEUMATICS It will be seen from 
the above description that the whole of the action is 
inclosed in a vacuum chest, where the delicate little 
valves are entirely protected from dust, and the irritat 
ing rattling of these valves in their rapid movements, 


some forms of is so 


players, 


which is noticeable in 


These are the pneumatics which do the striking. Below them are seen the 


secondary pneumatics by which they are operated, 


A Complete Bank of 65 


completely muffled as to be inaudible. Furthermore, 


the fact that the action operates in a partial vacuum 
assists not a little in that rapidity of action which is 
of such vital importance where rapid repetition of a 
note is necessary The peculiar construction of the 


diaphragm pneumatic, which, as we explained above, 





Diaphragm Power Pneumatics. 
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ternate admission or expulsion of the air into the 
pneumatic. By this arrangement the sheepskin is nof 
subjected to any shafp creasing or folding, and its life 
is indefinitely prolonged. On the outside of the sheep. 
skin is a thin disk of wood J, which bears against the 
lever J. The flexibility of this skin and its sma} 
inertia render the action of the pneumatic also very 
sensitive; and acting as it does in a vacuum, it jg 
capable of .a rapidity of repetition which is really ye. 
markable. By way of testing the rapidity and dura. 
bility of the diaphragm pneumatic, an Angelus player 
was recently installed in an exhibition room of this 
and run continuously ten hours a day for severaj 
months, during which period each of a doze 
of the diaphragm pneumatics was operated 70, 
000,000 times at an average speed of 600 strokes 
per minute, without showing, at the end of that 
time, any appreciable evidence of wear. 
INTERPRETATIVE CoONTROL.—The mechanism of 
the instrument as thus described, has to do 
with the mere striking of the notes independent. 
ly both of the force with which they are struck 
and of the tempo. If the capabilities of the 
instrument stopped at this point, the playing 
would be entirely automatic, mechanical, and 
uninteresting. To bring the instrument up to 
the point at which the operator can impress upon 
it his own individuality in controlling the tempo 
and the tone according to his interpretation of 
the music, was the most difficult task confront. 
ing the inventor, and in proportion as this in- 
terpretative control is secured, is an instrument en- 
titled to rank in the first class. 
EXPRESSION, OR VOLUME OF 


city, 


ToNE.—The expression, 
or volume of tone, is dependent upon the degree of 
strength with which the notes are struck, and this 
should vary from the softest pianissimo to the strong- 





OPERATION OF THE PNEUMATICS When a piece of does the actual striking of the keys, is one of the dis est fortissimo. It is secured by the use of two go- 
wusic is to be played, the air is exhausted by means tinctive and most important features in this style of called melody pistons operating upon the choking 
of the foot pedals, and the vacuum produced causes player In other players the power pneumatics are of boxes, one for the bass, the other for the treble, 
the little motor Z to operate the spool X’ and draw the hinged-bellows type similar in form te the large through which the air must pass as it enters to inflate 
he music sheet from left to right over the tracker pumping bellows, CC, as shown in the drawing; and the diaphragm pneumatics. The entrance of the air 
board. In the normal condition, that is, before the under the heavy duty that is required of them, the to these boxes is controlled by two valves, U? and U* 
serforations in the music sheet reach the holes in the leathers, because of their sharp folding and unfolding, When the music is being played softly, valve U°, which 
tracker board, the whole of is controlled by hand, is kept 
the action chest is subject to Rog ae" ea a closed, and the air flows 
partial vacuum, proportion ' ape Sk Pacis through valve U*. The de 
te to the strength of the gree of opening of U® is con- 
pumping, and all of the trolled through a bent rod U7, 
power pneumatics, H F, are attached to and operated by 
in the deflated condition a choker pneumatic U*, the 
and the corresponding strik degree of closure of this 
ing fingers are in the raised ieriaiae pneumatic being determined 
position The instant, how by the suction of the main 
ever, that a perforation in bellows, with which it is con- 
the sheet reaches the duct P nected. The object of this 
there is a rush of air down choker is to render the flow 
this duct to the under side of air to the diaphragm 
of a little flexible and air phenmatics independent of 
tight piece of thin “leather, the strength with which the 
knewn as the primary pneu main bellows are being work- 
matic,, which rises and lifts ed; for if the operator is 
a little poppet valve Q. The pumping hard and the suc 
button on the bottom of this tion is strong, the choker 
valve closes against’ the pneumatic will be sucked 
vacuum, and the button at down upon the inlet valve U4 
the top of it rises, opening a throttling it, and maintain 
chaanel X, which is in con ing the moderate inflow of 
nection with the outside air air which is necessary when 
and allowing said air to rush playing softly. When it is 
through channel FR to the desired- to play more loudly, 
under side of a larger or the operator, by releasing the 
secondary pneumatic S. This, rod U*, opens the valve @ 
in turn, rises; closes the bot and allows the outside air t 
tom button of the poppet flow directly to the dia 
valve 7 against the vacuum; phragm pneumatics, indepe- 
lifts the upper button and dently of the choker pnet- 
puts the channel U, which is matic U*. The air chamber 
open to the outside air, in U is divided at its center by 
communication with the pass a transverse diaphragm, and 
age 1 The air rushes in a choker is provided for each 
through this pa ige and up half of the chamber. This 
through a series of ducts W enables the player to strike 





the interior G of the 
large diaphragm power pneu- 
matic, or striking pneumatic, 
this pneumatic 


ing in the vacuum action box 


into 


H Now, be- 


BE he entrance of the air 

causes it to expand suddenly, driving the wooden 
disk / forward, or outward, and operating the lever / 
The horizontal arm of this lever lifts a poppet but 


ton A, which in notched plunger L. 
This plunger engages the inner end of a pivoted strik- 
ing finger M, causing the outer end to descend sharply 
and strike the The piano key will re- 
main depressed until the perforation in the music roll 
has passed the duct P, latter 

hy the P causes the primary 
and secondary valves and the whole of the 
resume their normal positions, ready for another blow. 


From this description it will readily be apparer* that, 


turn raises the 


piano key N 

and the is closed again 
paper. Closing the duct 
action to 


This mstrument can be played by hand cr by the music roll. 





player. 
Fig. 10.—Piano Player and Piano-Front Removed. 
THE INTERIOR CONSTRUCTION OF A PIANO PLAYER. 


are liable to crack at the edges, and cause a leakage 
of air. The form of pneumatic here shown has been 
designed to obviate this difficulty, and also to provide 
greater sensitiveness and speed of action. It consists 
of block of quartered poplar wood 2% inches wide 
and % of an inch thick. It con- 
tains a recessed pocket G, provided with five ports, W, 
chamber is 


by 514 inches high 


for the admission of air. The recessed 

closed by a diaphragm of specially tanned and very 
thin and flexible sheepskin, which is glued down upon 
the face of the block in such a way as to provide an 


air-tight inclosure, but yet allow the sheepskin to be 


sucked into the cavity, or distended above it, by the al- 





Here shown with the pedals drawn out ready for use with the piano 
Note the control jevers below keyboard 


~ 








the keys on either the lower 
or upper half of the register 
with greater emphasis, and 
give to the theme or melody 
a stronger accent according 
as it happens to lie in the up 
per or lower half of the keyboard. 

Tempo ContrROL.—The control of the tempo depends 
upon the speed with which the music sheet is draw? 
by the rotating spool across the top edge of the tracker 
board, and the speed of the spool is determined DY 
the speed of the little five-crank suction motor 4, 
which drives the spool by means of chain and sprock- 
eis. The speed of the motor is controlled by a small 
slide valve, which is set by the operator at the tempo 
indicated on the roll. Now, it will be evident that 
since the speed of the motor will depend upon the 
strength of the air suction, it is necessary to provide 
some form of governor which will maintain that sue 
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tension; otherwise, the music sheet 


tion at an even 
when the bellows were being 


would be run slowly 

pumped softly and too fast when they were being 
pumped vigorously. The governor which has been de- 
yised for this purpose is one of the most ingenious of 
the devices controlled by the makers of this player. 
It is a self-choking device of the same principle of ac- 
tion as that used in the two expression control chok- 
ers, above described. It consists of a pneumatic, which 
is interposed between the bellows and the motor, and 
serves automatically to throttle the flow of air through 
the motor, closing when the tension is high, and open- 
ing when it is low. The equilibrium thus automatical- 
ly secured causes the motor to run evenly at the de-~° 
sired tempo, whether the instrument is being played 


loudly or softly. 

PurasinG Lever.—Another important device, peculiar 
to this instrument, which assists greatly in ailowing 
the operator to impress his personality on the music, 
is a little rocking lever placed on the ledge just below 
the piano keyboard on which the tempo and the choker 
box levers are also arranged, which acts directly upon 
the tempo governor pneumatic, and enables the player, 
by depressing one end of the lever, to instantly close 
the governor valve to any extent he desires, and slow 
down the music, proportionately, even to a full stop. 
By depressing the other end of the lever the tempo 
may be accelerated. It is claimed that the interposi- 
tion of this direct control through the phrasing lever 
has done more than anything else to break up the me- 
chanical effect, and bring the operator as nearly as 
possible into the position of having his hands directly 
upon the keyboard itself. 

The sustaining or “loud” pedal is operated through 
the member a and the levers b and C, by a lever placed 
conveniently to hand among the various operating le 
vers on the ledge below the piano keyboard. 

In concluding our description of this interesting de- 
vice, it should be noted that this player was the first to 
be installed within the piano case itself. In fact, the 
first player was of this character. Subsequently, in or- 
der to enable existing pianos to be played, the in- 
strument was set up in a separate cabinet case, To- 
day, however, the obvious advantages of having a 
piano which is available for use either by those who 
play by hand, or those who play by the music roll, 
are likely to render the company’s first style of player 
the prevailing and permanent type. 

SO 
THE FIRST MACHINE FOR THE COMMERCIAL PRODUC- 
TION OF WINDOW GLASS BY THE 
SHEET PROCESS. 
(Continued from page 400.) 
molten mass lying adjacent to the edges of the sheet, 
thereby counteracting that tendency to shrink and 
draw to a thread which is the property of all such 
materials, and which has rendered the problem of de- 
vising a sheet machine so difficult of solution. By this 
means he was enabled to draw continuously sheet glass 
of any desired width and of a thickness varying at the 
will of the operator from 1-16 to 4% of an inch. Com- 
plete success was not, however, immediate. Ribs or 
wave-like lines or strie were formed upon the surface 
of the finished product in some unaccountable way. 
These were very minute, but still pcrceptible enough 
to distort the visual rays and to produce unpleasant 
refraction. Although the use of the spheres had over- 
ceme the difficulty of maintaining the width of the 
sheet, still the presence of the wave lines was so seri- 
ous a defect that it became absolutely necessary to 
remedy it. An elaborate study of the conditions 
which caused these formations was Low undertaken. 
After observations and experiments extending over a 
year, it was discovered that the defect was due to sev- 
eral causes, among which was the tendency of the glass 
to receive on its surface impressions from the” rough 
side walls of the pot, particularly if the point at which 
the glass left the walls was only a few inches from the 
point at which the glass entered the sheet. Moreover, 
the chilling influence of the atmosphere on the surface 
of the glass, while molten in the working chamber, 
caused it to lie dormant in spots and also to wrinkle 
slightly. These defects were hardly perceptible to the 
eye, but existed nevertheless, and ~~ere bound to cause 
the disastrous wave lines when tls glass entered the 
Sheet form. Dust particles dropping into the working 
chamber were also a source of serious trouble. It 
Seems that such particles, however minute, adhering 
to the surface of the molten mass, are gradually incor- 
porated in the sheet, and the blemish made by them is 
elongated so as to produce a wave, line, or cord. Mr. 
Colburn found that by placing near and on each side 
of the sheet a rotating fireclay cylinder D, slightly im- 
mersed in the molten mass (Figs. 6 and 7), and at tte 
Same time superheating remote portions of the giass, 
the difficulties were overcome. These rollers are ro- 
toted in opposite directions during the operation of 
drawing the sheet of glass, ed serve not only to im- 
part movement to a portion of the surface of the 
molten mass away from the faces of the sheet during 
the drawing operation, but also to determine the area 
of the surface in the working chamber or pot, which is 
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more or less exposed to the cooling influences of the 
atmosphere, the superheating occurring on that portion 
of the surface of the molten mass to the rear of the 


rollers. These rollers make but one revolution in from 
ten to thirty minutes, depending upon existing condi- 
tions, and serve also as a most perfect equalizer of tem- 
perature of the molten glass in the working chamber, 
which is an absolutely necessary factor in drawing 
an even thickness of sheet glass. A film of plastic 
glass adheres to these rollers and is carried upward 
and over the rollers, chilling slightly in the chamber A, 
because of the presence of the water jackets C C, which 
are inserted, one on each side of the emerging sheet 
of glass. These jackets are not designed to chill or 
thicken the sheet, but merely to screen off the heat 
radiating from the revolving white-hot clay rolls. The 
plastic film of glass on the roller. melts off entirely in 
the superheating chambers B B. 

As the sheet of glass is drawn from the mass of 
glass lying between the rollers, and as the spheres im- 
part an outward movement to that portion of the sur- 
face of the mass lying immediately adjacent to the 
edges of the sheet, the following effects are observed: 
The molten glass at and just beneath the surface adja- 
cent to the edges of the sheet moves outwardly and 
away from the central line of the sheet, thus serving 
to hold the sheet to its full width. As the sheet moves 
upward there is drawn into it some of the surface por- 
tion of the molten mass immediately adjacent to its 
two faces, and also some of the molten glass beneath 
the surface. The skin or surface portion of the glass 
in the working chamber adjacent to the sides of the 
sheet being drawn, becomes the skin or surface of the 
finished drawn sheet. Simultaneously the two rollers 
on opposite sides of the sheet of glass skim some of the 
surface portion of the molten glass lying between the 
rollers and the sheet of glass away. from the sheet. 
The result of the combined action of the drawing of 
the sheet and the movement of the rollers is a constant 
skimming of the molten glass lying between the two 
rollers, so that a fresh portion or a new surface is con- 
stantly being exposed to the cooling effect of the atmo- 
sphere, which has not time to form wave lines on its 
surface before it has passed into the drawn sheet or 
ever the revolving rollers. Furthermore, the rollers 
serve to bring a supply of fresh and uniformly heated 
molten glass into the area lying between the rollers 
and the sheet. The glass which is skimmed from the 
surface by the rollers and carried over them is sub- 
jected to the superheating action in the chambers .B B, 
as already explained, and is melted down so as to free 
the rollers from the adhering film, and restore the film 
itself to a proper working condition. Simple as the 
expedient of the rollers may seem, it meant months of 
painstaking observation and experimenting before they 
were conceived. 

Operated by three shifts of men, of eight hours each, 
three men to a shift (one man filling in the batch to 
the continuous glass-melting tank furnace, one man 
watching the operation of the sheet-drawing apparatus, 
and one man cutting off the glass into sheets and re- 
moving them as the sheet emerges from the end of the 
annealing leer) this machine will produce sheet glass 
continuously, month in and month out, twenty-four 
hours a day, stopning only for repairs... The glass 
leaves the machine at an approximate rate of from 
fourteen to twenty-eight inches a minute (depending 
upon whether thick or thin glass is being drawn), and 
uniform quality of glass is maintained regardless of 
the speed at which the glass is drawn. Glass much 
thicker than the heaviest double-strength window glass, 
as well as the single-strength, can be produced with 
perfect ease, the quality being midway between the 
best hand-blown and plate glass. The surface presents 
a most beautiful fire polish. 

After the sheet has been formed it passes from a 
vertical to a horizontal travel over an idler or bending 
roller into an annealing leer, which bending roller 
receives the power necessary to start and keep it in 
motion from frictional power mechanism acting in con- 
junction with the frictional contact of the traveling 
sheet of glass. This combined application of power to 
the bending roller prevents it from marking or scratch- 
ing the finished sheet. The glass is rendered suffi- 
ciently flexible at the bending point by a series of gas 
flames, as illustrated in Fig. 7. 

——>+- 0+ a= 
The Kumored Wireless Merger. 


John W. Griggs, president of the Marconi Wireless 
Telegraph Company of America, denies published re- 
ports of the entrance of the Marconi companies into 
a merger of English and American wireless telegraph 
companies, 

9992 

A-3\%-ineh rock drill, at full work, has been found to 
require 28 to 32 indicated herse-power at the com- 
pressor, but the actual power°used against the rock 
was determined in a certain case to be only 1.7 horse 
power. On the basis of 28 horse-power at the com- 
pressor, consequently, the efficiency of power at the 
drill bit was only 6 per cent, 


’ render its work more simple and direct. 
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PRESENT CONDITIONS AT PANAMA. 

President Roosevelt could not have chosen o more 
opportune time for his recent visit of inspection to the 
Panama Canal; for that great enterprise has now been 
carried forward to the point at which the ceuntry is 
at last prepared to launch itself actively upon the work 
of construction. Hitherto, as we have shown in our 
editorial columns, the work has been almost entirely 
that of preparation. As far as the engineering staff 
was concerned, such excavation as has been done has 
been mainly of a tentative and experimental character, 
and directed, first, to the ascertaining of the actual 
value for future construction of the plant which was 
purchased from the French company, with a view to 
determining what must be sent to scrap and what could 
be used to advantage; and secondly, with a view to 
determining the unit cost of construction and the best 
forms of excavating machinery to be installed. The 
cost of excavation is greatly affected by the weather 
conditions, being of course higher in the rainy season 
than in the dry. It is found generally to vary in the 
Culebra cut from 50 to 75 cents per cubic yard, 

ORGANIZATION: Under a recent executive order, the 
plan of administration has been simplified so as to 
concentrate the executive staff upon the iathmus and 
The Isthmian 
Canal Commission will hold quarterly sessions on the 
Isthmus of Panama during the first week of February, 
May, August, and November of each year, and under 
the supervision of the Secretary of War, and subject 
to the approval of the President, it is charged with 
the general duty of the adoption ef plans for the work 
of construction; the purchase of suppliss: the employ- 
ment of officers and laborers; the operation of the 
Panama railroad and the steamship lines; the govern. 
ment and sanitation of the canal zone; the making of 
all contracts for construction; and with all other mat 
ters necessary for the construction of the canal as 
provided for by the Act of June 28, 1962. The old 
Executive Committee is abolished, and in order to 
promote harmony and secure results by the most direct 
methods, a new organization has been created, consist- 
ing of a chairman and seven heads of departments. 
The chairman, to whom supreme authority is thus 
given, is T. P. Shonts; and under him are seven depart- 
ments. The First Department will be presided over 
by the Chief Engineer, who will have absolute charze 
of all engineering and construction work; the opera- 
tion of the Panama railroad as far as it affects canal 
construction; and the custody of all supplies and plant. 
In the absence of the Chairman from the Isthmus, the 
Chief Engineer will act for him in ail matters requir- 
ing prompt attention. The Second Department, pre- 
sided over by General Counsel Richard Reed Regers, 
will be concerned with the administration of civil 
government within the canal zone, and he will exercise 
through a local administrator the authority heretofore 
vested in the Governor of the Canal Zone. The Third 
Department, presided over by the Chief Sanitary 
Officer, Gen. Gorgas, will be concerned with all matters 
of sanitation within the canal zone, in the cities of 
Panama and Colon, and in the terminal harbers, The 
Fourth Department, presided over by the General Pur- 
chasing Officer, will be concerned with the purchase 
and delivery of all supplies, machinery, and necessary 
plant. In the Fifth Department, the General Auditor 
will have charge of general bookkeeping, properi; ac- 
counts, statistics, etc., and the audit of the govern 
ment of the canal zone. In the Sixth Department, the 
Disbursing Officer will have charge of timekeeping aud 
the preparation of payrolls and vouchers; and lastly 
the Manager of Labor and Quarters will have charge 
of the employment of all necessary labor; of the gen- 
eral personal record of all employees; of all quarters 
provided for the same; and of the operation of commis- 
sary hotels and mess houses. 

Thus we find that the government has at length 
adopted what is practically the carefully elaborated 
and long-tested system used by our great railroad cor 
porations in carrying out important works of construc- 
tion and maintenance. ; 

Tue Contract: Originally it was the intention of 
the Commission to build the canal with its own organi 
zation and labor. But because of the present unpre- 
cedented and greatly extended industria! activity, and 
the consequent violent competition for ali classes of 
superintendents, foremen, sub-contractors, skilled me- 
chanics, and even ordinary laborers, it became appa- 
rent that it would take the Commission several years 
to secure men and build up organizations for consatruc- 


tion, which would equal in efficiency those which are 
now controlled by the leading contractors of the United 
States. The Commission came to the conciusion that 
by gathering together a trained corps of its own engi- 
neers and administrators of the highest experience and 
efficiency, and then calling in one or more of the largest 


contracting firms to do-the actual work ‘of construction 
under their guidance, it would be pessible te complete 
the canal in shorter time and for less money than by 
day labor. Of the different forms of contract consid 
ered, it was decided that the best proposition would 
be to let the actual work of construction to an associ- 
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ation of contractors, each of which was an expert in 


some one or “ther of the branches of the work, on what 


is known as the percentage basis The invitation for 


proposa based on th plan are now being considered 


by a large number of firms, and will shortly be opened 


by the government Under this arrangement the con- 
tractor who receives the award Will be paid an agreed 
percentage upon the estimated reasonable cost of the 


actual construction work as fixed | an engineering 


ommittee of whom the contractor will name two and 


the Commission three. This committee will estimate 
completion o. the canal, and a 


as the 


a reasonable time for 


system of premiums and penalty, according 


contractor does 


the work with 
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11,000 to 12,000 pounds, were put in use until more 
modern locomotives could be brought from the United 
The new locomotives of the American type 


of which about 150 were ordered, have cylinders 19 x 24 


States. 


They are used in hauling dirt trains 
The 
Commission also found about 3,000 French and Belgian 
dump cars of the small capacity of 5 to 8 cubic yards 
These were put in service, but are too small adequately 


or 20 x 26 inches. 


and serving the steam shovels.in the various cuts. 


to serve the modern steam shovels. 

The French methods of excavation consisted of side 
excavations with buckets, swinging derricks, of which 
about 250 were found by the Commission, and cableway 
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rolled steel, steel plate, etc., have been utilized in the 
construction of shop roofs, reservoirs, and tanks for 
while a number of Scotch boilers 
have found their way into boiler plants to supply steam 
for various shop purposes. Another important work hag 


various purposes; 


been the construction of a system for the supply of 
compressed air for drilling in the various large cutg 
on the canal. For this purpose three large compressor 
plants are under construction, which together will have 
a capacity of 30,000 cubic feet of air per minute. The 
air will be carried by a main pipe 10 inches in diame. 
ter, which will extend for the whole distance of 12 
miles through the Culebra cut, and at 1,500-foot inter. 

vals there will 








in or beyond 

such estimated 

time or cost 
Bids 


any association 


from 


of contractors 
having an 
available capi 
tal of $5,000, 
000 may sub 
mit proposals 
bids 


must be accom 


and the 


panied by a 


check or depos 


it of $200,000 
The successful 
bidder must 


provide a bond 
$3,060,000 

the faithful 
ormance of 

e work If 
the contractor 
ails to com 
plete the work 
within the time 
specified, he 
will forfeit, for 
each month’s 
delay, $100,000 














be 10-ineh 
valves for sup- 


plying the air 
to adjoining lo- 
calities. 


Although the 
French ma- 
chinery found 
at a distance 
of four or five 
miles from the 
coast was in 
an excellent 
state of preser- 
vation as far as 
the metal work 
was concerned, 
the floating 
dredges, scows, 
etc., lying near 
the sea were 80 


badly decayed 
and rusted 
that they are 


fit for nothing 
but scrap, and 
one of our iL 
lustrationg 
shows some of 
the costly ma- 
chinery as it 
stands or 











if the work is 
completed in 
jess than the 
specified time, 

he will be paid a premium of $100,000 for each month's 
time that is The 
work within sixty days from the signing of the con- 
perform the work in a manner that 
Chief Engineer of the 


saved contractor must commence 


tract He must 
meets with the approval of the 
carry on the construction 


Commission, and he must 


work, if required, during the night as well as the day 
ia such shifts as the Chief Engineer shall direct. 
CONSTRUCTION PLAN’ During the past year the 
have been making use, as far as practicable, 
French machinery, with a view to determining 
how much of it can be used in future operations. Inci- 


der ly, experiments with this plant have served as 
character of 
The vast 
shipped to the Isthmus by the 


French included 240 small 


n excellent guide in determining what 


new machinery it would be best to purchase 


mount of machinery 


telgian locomotives which, 


after standing unused for twenty years, were, strange 


to say, found to be in first-class condition. The French 


had coated the interior of the boilers with oil, and the 


bright parts with white lead and tallow. Some of 


these engines, whose tractive power was only from 


One of the Fine Roads Being Constructed by the Canal 
Commission. 


outfits All of these methods were found to be too 
and expensive to be suitable for up-to-date con- 
tractors’ methods; this conclusion having been reached 
after a thorough test of the French machinery, as men- 
tioned above. As the result of the experience gained, 
the engineers decided that the best method of excava- 
tion would be to use powerful American steam shovels 


slow 


with dippers of from 3 to 5 yards capacity, and a large 
number of these are now doing good work. 

The small French dump cars have been replaced by 
built in the United States. 
Already over 1,000 
the Isthmus. Spe- 
cial side-unloading plows with unloading engines capa- 
ble of giving.a cable pull of 60 tons have been provided, 
and this plant is proving very efficient. 

A large amount of the French machinery found at 
the Isthmus has been made use of for different classes 
of work from that for which it was designed. Thus, 
dredging engines have been erected as stationary shop 
engines, and excavating cableway engines installed for 
handling coal cars and coal chutes. Large stocks of 


specially-designed cars 


These cars are 40 feet in length. 
of them been 


have delivered at 





The Flat Arch Carrying Floor and Several Hundred Years 
Old Proves That Earthquakes Are Not Severe. 


floats to-day. 
LABOR: At 
the opening of 
construetion 
the Commission had to depend upon such mechanies 
as had been gathered up from the French forces and 
from Central and South America. During the past 
twelve months, however, it has been possible to secure 
an excellent grade of American mechanics who, on 
finding that the sanitary conditions are no worse and 
often better than can be found in our own Southern 
States, have gone to the Isthmus in satisfactory num- 
bers. The pay is naturally high, steam shovel engi- 
neers getting $210, locomotive engineers $125, drill run- 
ners $180, and general foremen from $200 to $225 per 
month. All monthly employees are taken from New 
York to the Isthmus free of charge, and pay com- 
mences from the day the vessel leaves New York. When 
the men reach the Isthmus they find living quarters 
provided, consisting of a room with bed, mattress, and 
pillow, and board is furnished at the rate of about 
$27 per month. Good men are encouraged to bring 
down their families, and at all points where skilled 
labor is employed, there is furnished reliable water 
supply and a good government commissary. An engi 
neer writing in our esteemed contemporary, the Engi- 

















Photograpas by Underwood & Underwood 
Officers’ Mess at Ancon. 
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Abandoned French Dredges. 
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states that as regards the men’s physi- 
here is no reason why one who is free 
from any kidney or liver trouble would not be as safe 
working on the Isthmus as almost anywhere in our 
own Southern States. He further states that the chief 
the climatic conditions is that the work 


neering Record 


cal condition 


rouble from 

hindered by the occurrence of slides and the soften- 
ing of the roadbed. The humidity of the atmosphere 
is entirely different from that of our interior States; 
while the temperature varies from 80 to 87 degrees in 
the shad There is always a breeze when one is 


under cover, and a blanket is desirable on every night 
in the year. 

Tue GENERAL PLAN OF ConstRUCTION: The bids 
which are shortly to be opened are made upon the 
plans for an 85-foot-level lock canal, of which we gave 
full description and illustration in the Screnriric 
AmeERICAN of March 10 of this year. This is the canal 
recommended by the minority of the consulting board 
and adopted by the Canal Commissioners. The only 
important change that has been made is toward the 
Pacific end of the canal, where the location of one of 
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tion will be never less than 300 feet wide, and the 
total amount of excavation in this section is estimated 
at 24,000,000 cubic yards. Through the Culebra cut, 
a distance of 4.7 miles, the canal will uarrow down to 
200 feet, and out of this 39,000,000 cubic yards of clay, 
earth, hardpan, and voleanic material must be removed. 
At Pedro Miguel, 49 miles from deep water on the 
Atlantic, will be a single lock in duplicate, with a lift 
of 30 feet. This will call for over half a million cubic 
yards of concrete and 10,000 tons of steel for the gates. 
Then will follow Lake Soza, 4% miles in length, in 
which section the amount of excavation will be less 
than 2,000,000 yards. The Soza locks will be in a 
flight of two with a lift of 27% feet each. These works 
will call for nearly 1,000,000 yards of concrete and over 
18,000 tons of steel for the gates. The formation of 
this lake will call for the construction of three dams 
containing about 12,000,000 cubic yards of material. 
The Panama section, reaching from Soza locks to 
deep water in Panama Bay, a distance of four miles, 
consists of a channel 50 feet deep below mean tide and 
500 feet in width, The mean rise and fall of the tide 
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submarine lamp is described. It will hardly seem 
necessary to direct the attention of anyone to the ae 
sirability of pure water, yet in an article on water 
for table use some very common errors are exposed. 
Dr. Alfred Gradenwitz writes on a new stenographic 
machine. Prof. Edward C. Pickering discusses the 
need of an international southern telescope. Mr. Craig 
S. Thoms’s interesting paper on “How Seeds are Car 
ried” is continued. Mr. Walter J. May gives some 
hints on melting metals and alloys, 


a 





Automobile Notes, 


The Berlin Automobile Show was inaugurated on 
the Ist of November in the presence of a large crowd 
It is held in the Exposition Palace of the Zoolegical 
Gardens. Besides two main halls for the cars, there 
is a third for motor boats and heavy-weight cara. Ow 
ing to an indisposition, the Emperor, who was to have 
presided, could not appear, but he was represented by 
the Crown Prince on this occasion, accompanied by 
Prince Henry of Prussia. The handscmely decorated 
stands show the most recent cars of German, French, 
Italian, English, and other makes. On the 6th the 
Emperor made a visit to the show. One of the feat 
ures is the number of automobile cabs fer public use 
which are exhibited. This is one cf the questions of 
the day in Germany, and the new cabs are meeting 
with favor. Numbers of them are running in Berlin, 
and Hamburg is commencing to use them. The show 
promises to be a great success. It is organized by the 
Imperial Automobile Club of Germany. of which the 
Duke of Ratibor is president. 

At the Dourdan races held in France the world's 
record for the kilometer (0.62 mile) was lowered to 
20 seconds by Guiness upon a Darracq racer. The rex 
ord was held for a long time at 21 3-5 seconds by Baras 
on a Darracq car and was then lowered by Hemery on 
the same make of car to 203-5 seconds in December, 
1905. It thus took over ten months to beat it by 3-5 
second, and the victory still falls to the Darracq racer. 
In the Dourdan race a 200 horse-power car of this type 
was entered, and Guiness piloted it. This is a formid- 














Dam at Camancho for Drinking Water Supply. 


the dams at the Pacific end of Lake Soza has been 
changed, the new site lying about half a mile nearer 
to the axis of the canal than formerly. The statement 
of the plan of construction of the canal, drawn up for 
the general information of bidders, arranges the work 
under fourteen sections. First is the Colon section, 
from the Caribbean Sea to the mouth of the Mindi 
River, which consists of a channel 42 feet deep at mean 
tide and 500 feet in width. It is not intended at the 
present time to construct the breakwater and jetty for 
the protection of this channel. Here it will be neces- 
sary to dredge out 8,455,000 cubic yards, mostly of soft 
mud, part or all of which may be deposited in the 
Gatun dam. Then follows the section from the mouth 
of the Mindi River to the Gatun locks, which will be 
42 feet deep and 500 feet wide, and will involve 11,000,- 
000 cubic yards of excavation. The Gatun locks are 
to be in duplicate, two sets side by side. It is not yet 
decided whether to build a flight of three locks of 
281-3 feet lift each, or a flight of two locks of 42% 
feet lift. The size of the locks may be increased to 
100 by 1,000 feet; but on the present design of locks 
95x 900 feet, the amount of excavation will be 3,660,- 
000 cubic yards, and of concrete 1,302,780 cubic yards, 
while the steel gates will call for about 15,000 tons of 
steel. Each leaf of these gates will measure not less 
than 50 feet in width and 75 feet in height. Truly 
gigantic proportions. 

Adjoining the locks will be the Gatun dam, which it 
is proposed to build by sluicing material from the 
excavated canal prism. The dam will be 7,700 feet 
in length, 135 feet in height, and will measure 2,625 
feet wide at its base. In this dam alone there will be 
21,200,000 yards of material. In the center of the dam 
will be the regulating works for controlling the height 
of the water. The lake thus formed will have an area 
of 110 square miles, and for a distance of 15% miles 
the channel will be at least 1,000 feet wide, with a 
Minimum depth of 45 feet, which depth of water will 
be obtained throughout the whole surface level of the 
lake extending for 32 miles through the Culebra cut 
to Pedro Miguel locks. The channel in the lake sec- 
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View Near Culebra Cut, Showing Character of Quarters Furnished Employees by the Commission. 
PRESENT CONDITIONS AT PANAMA, 


is 15 feet, but it may reach 22 or 23 feet. Finally, the 
Panama railroad will have to be relocated throughout 
almost the entire distance from the mouth of the Mindi 
River to Panama. 
—_—_ —+ ore — 
The Current Supplement, 

The Ader “Avion,” a beating wing flying machine, 
forms the subject of the opening article of the cur- 
rent SupPpLeMENT, No. 1613. James Alexander Smith's 
treatise, “The Air in Relation to the Surface Con- 
densation of Low Pressure Steam,” is continued. Dr. 
H. W. Wiley writes on industrial alcohél, and gives 
some of its uses. Among the novelties described are 
alcohol stoves, lamps, coffee roasters, flatirons, heat- 
ers, motors, and the like. Furthermore, he dwells 
upon the use of denatured alcohol and the manufac- 
ture of coal-tar dyes, smokeless powder, ether, medi- 
cines, artificial silk, artificial vinegar, flavoring ex 
tracts, and wine. Dr. J. W. Martin publishes some 
remarks on the manufacture of malt. The use of tar 
on roads is discussed by Mr, James Owen. A novel 


able-looking racer and has mounted on it an 8-cylinder 
motor with the cylinders placed at an angle. First it 
started off for the mile dash, and covered the mile in 
472-5 seconds, as registered by the Mors electric 
chronometer, which we have already described. On 
resetting the device for the kilometer distance, the 
Darracq racer made a fresh start, after a number of 
others who did not make over 263-5 seconds, and suc- 
ceeded in covering the distance in 20 seconds exactly, 
which is a fine performance and lowers the world's 
record. 
oS ne 

As the result of continued rainstorms, the Trans 
Baikal Railway has been washed away and damaged 
at several points; while the railway running round 
the southern end of Lake Baikal has suffered very 
much from great landslips between the statione of 
Baikal and Slyudyanka. Two trains have been over 
whelmed by these landslips; two soldiers were killed, 
several of them were injured, and many of the cars 
were wrecked. 
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BEAUTIFYING THE ROADBED BY SODDING, 
What an ideal roadbed should be, both for wearing 
: es and appearance, is shown in four stretches 
of the main line of the Pennsylvania Railroad be 
tween Philadelphia and Pittsburg. Grassy banks slop 


smoothly down, when the tracks are in a cut, are 
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Engines Driven by Blast-Furnace Gas, 

In order to show the great benefit which is obtained 
by operating low-carbon gas engines directly from 
blast-furnace gases we may cite some of the recent 
figures which have been taken from experiments made 


on the Continent, where many such motors are in use 








the features that strike the passenger's eye It might in blast furnaces for operating rolling mills and other 
ipposed that these sodded slopes are put there machinery In the blast furnace, the production of 
olely to please the eye, to make the Pennsylvania a gas available for the engines is stated to be 2,700 
ood road to look at as well as to ride upon This cubie yards per ton of pig iron produced, making the 
i 1 mistake—the grass is more useful than orna necessary deductions for losses and for the quantity 
ental. and eventually it will mean the saving of thou of gas needed for the reheating. The gas gives from 
nds of dollars now spent on “maintenance of way.” 800 to 1,000 calories per cubic yard. This quantity of 
Water iid a prominent railroad official in a re gas utilized in a steam engine, by burning it under 
cent lecture is the reatest enemy of the roadbed.’ the boilers, would give only an amount of energy 
Water flowing down unsodded slopes causes erosion, available represented by 260 horse-power-hours, while 
washing dirt and stones into the ditch beside the in the case of motors which use the explosive force 
irack, and choking drainags Perfect drainage is one of the same amount of gas we find that the energy is 
ecret of success In the maintenance of roadbed three times the above amount. This is greatly in 
It was in the summer of 19095 that President Cas favor of the use of such engines, especially as they 
satt suggested 
the present m 
provement if Pre 
orde to reduce 
n co t of 
maintenance i 
well a to make 


travel for the 

trons of the 
Pennsy |vania 
afet more com 
ortable, and i! 


together more 


ee! of the 


company to pre 


paré plans for a 
roadbed with 
draining facili 
the as near per 
fect as possible, 


and the fifteen 
miles of new 
roadbed is the 
result of the 
committee's re 
port One of the 
iwo five-mile 
*tretches of 
rondbed is near 
Lancaster onthe »* 
Philadelphia di 
vision, and the 


other near New 


























DEcEMBER I, 1906, 


THE ANCESTORS OF THE ELEPHANT. 
The ancestors of the elephants of the present day 
have become well known to paleontologists through 


the fossilized remains,“ and even frozen carcasses, 
which have been found practically all over the world, 
The two living species of elephant are the last surviy- 
ors of a group generally known as mammoths or mag- 
todons, which formerly spread over all the great conti- 
nents and inhabited temperate and Arctic as well ag 
tropical regions. Various species of these elephants 
or mammoths have been found in every country of 
Europe, in Asia and Africa, and in the western hemi- 
sphere from Alaska to Argentina. The remains of 
these giant creatures are so abundant in Siberia, that 
fossil ivory forms a fairly large article of commerce. 
The mastodons, distinguished from the true elephants 
principally by a less complete specialization of the 
grinding teeth, had an almost equally extensive range, 
but inhabited more especially the temperate regions 
Primitive 
mastodons lived in Europe and North America 


during the Pliocene and Pleistocene epochs 


during the Miocene epoch. They were of smaller 
size than the later mastodons, and had small tusks 
in both upper and lower jaws. In some of the 
older species the upper tusks curved downward, 
and the lower ones upward, in a manner that indi- 
cates their origin from chisel-shaped incisors, like 
those of rodents. From this stage up to the pres- 
ent elephant a complete evolutionary series can 
be traced, but the earlier stages in the develop- 
ment of the Proboscidea are not known, though 
they are probably Asiatic. Mammoths have been 
found in the Arctic regions imbedded in masses 
of ice, which so preserved them that the flesh 
could: be used as food for sledge dogs and even 
human beings. This preservation has enabled us 
to become familiar with the mammoth in every 
particular, even to the food upon which it lived, 
for quantities of this have, in certain instances, 
been, found between the animal’s jaws, or partial- 
ly digested, in the s ch. 

Although the elephant can be considered an 
ungulate, never- 











Port on the 
middie division The two shorter stretches, two 


and a half miles each, are on the Pittsburg divi 
sion, one near Cresson on the western slope of the 
mountain, and the other about fifty miles east of 
Pittaburg, at Hillside 

The Pennsylvania requires a ditch, ten and a 
half feet wide, on each side of a four-track road, 
ind the bottom of the ditch must be three and a 
half feet below the level of the top of the tie. 
that means that there must be a decided slope 
from the lowest part of the roadbed to the ditch, 
80 that water settling through the ballast will flow 
ff rapidly 

The ditch itself is of ordinary soil, but the com 
pany has tried the experiment, in some places, of 





it with oll to keep down both weeds and 
dust. Whatever method is adopted, the important 
object is to keep the ditch clean and wunob- 
It has been found that the sodded banks 
assist greatly in this. When it rains, the water 





pours down over them without bringing anything 






theless he pre- 
sents such re- 
markable differ- 
ences in the 
structure of the 
skull, that nat 
uralists have 
given him an 
isolated posi- 
tion in the ani- 
mal kingdom. 
The skull in- 
cludes many 
prominent 
bones, and has 
numerous in- 
ternal passages 
separated b y 
partitions. The 
nasal bones are 
short, and the 
nostrils form 
an upwardly- 
leading duct. 
Compared with 
the size of the 
skull, the brain, 
although t he 
largest found 
among the 
mammals, is ex- 
ceedingly small 
and has strong- 
ly developed 
convolutions. As 








with it, and follows the ditch to the nearest outlet 
Che cost of the improvement of even the fifteen 


miles has been very high. Seventy-three thousand 

nul \ ! of new |! last were l that short 

distance This ballast was 1 make the track more 
udy-—-the supply alread the wa ificient for 


that—but to make the drainage perfect The cost of 


iding with blue grass was an even greater iten it 


ted by the engineers that sixty per cent of 


he nti cost was for cutting down and sodding the 


money will all come back, though, in saving of 

ntenance expenses At present, work train 

wded wit! iborer have to be on the move all the 

time, for ne ditches ind putting in new ballast 

where it i nec urs In addition to the great cost 

of tabor, the interference with traffic is a most impor 
tant consideration in this constant overhauling 

2 -e-e 
Antimony bas a hardening effect when added to lead: 
a small quantity of bisr h gives the alloy the prop 


erty of expanding at the instant at which it solidifies 
the ult being a perfect cast from the mold 


in the rodents, 


BEAUTIFYING RAILROAD ROADBEDS AND PROTECTING SLOPES BY SODDING. the teeth are 


are now very reliable in their action and are built in 
large sizes. As the blast-furnace gas does not contain 
any products of distillation, but only a quantity of 
water vapor and dust which are easy to separate, the 
engines do not need to be cleaned as often as ordinary 
gas engines. With a good set of scrubbers for the gas, 

motor can be operated several months at a time 
without needing to be cleaned Seeing that the blast 
rnace gas does not contain hydrogen, there is no 


of premature explosion of the gas in the 


en 


ven when working at a very high compres 
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The 1 ve mass copper of Lake Superior has the 
highest electric conductivity of any known coppe1 A 
sample cut fre he most compact portion of a mass, 
rolled and d1 nto a wire of 0.104 inch diameter 
and annealed mnductivity of 102.5 “ son 
standard. Cathod pe carefully deposi th a 
low current, and prepared in the same way, gave just 


as high a conductivity. 


composed of in- 
cisors and molars only. The modern elephants belong 
to the specially-created sub-class Proboscidea, which 
comprises only two varieties, and the elephant, there 
fore, stands alone in the animal world, a paradox im 
the natural systems based upon consanguinity or upon 


descent. 
The first traces of pachyderms in any way es 
to the elephant are found in the Miocene perio@. Im 


those days the climate of the temperate zone was sub- 
tropic, and together with the tapir, stil: found in Cen 
tral and South America and in southern India, the 
dinotherium roamed the luxuriant forests of his habi- 
tat. Piece by piece the bones of this proboscidean 
have all been gathered, and show that he was an ani 
mal some 14 feet in height, with a trunk and long 
column-like legs. Most peculiar is the formation of 
the lower jaw, the forward portion of which is con- 
siderably elongated. This strongly-developed symphy- 
sis bends downward at right angles, and carries @ 
pair of strong incisors turned backward, describing @ 
curve not unlike that of the tusks im the upper jaw of 
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These tusks show in cross section a dense, 


the wall 
concent idiating mass of ivory, the outer surface 
of whicl sometimes circular and sometimes oval. 


iw of the dinotherium is unique among all 
vs, and constitutes an especial differen- 
~s. The resemblance between the mo- 


The lows 

mammalial 
tiation ol eck 
of tl inotherium and the tapir is very strong, 


ars 
aa from tl resemblance Cuvier was led to conclude 
that the fi discovered remains of a dinotherium 
were those a tapir. The species is found in the 
middle Miocene strata of central and southern Europe 
and in the upper! Miocene to the lower Pliocene in the 
same region well as in the upper Liliocene of south- 
ern Asia In the masto- 

don the formation of the 
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masticators, the food of the genus undoubtedly con- 
sisting of plants, reeds, and twigs of trees. 

“” The later upper Pliocene mastodon when mature no 
longer had mandible tusks, the alveoli, or sockets, soon 
growing together after the milk tusks had disappear- 
ed. The molars in this species are characterized by 
alternating cusps in each half ridge. The Ohio spe- 
cies, called by the Indians “Father of Oxen,” is better 
known and is generally recognized as typical. Of 
this species the most complete skeletons have been 
obtained from the banks of the Hudson, but large 
quantities of bones have been found in the salty bog 
soil of Big Bone Lick, Kentucky. The bones are very 


The Temperature at Which Water Freezes in Sealed 
Tubes, 

Prof. H. A. Miers, F. R. §., of Oxford, and Miss F 
Isaae presented an important communication on “The 
Temperature at Which Water Freezes in - Sealed 
Tubes,” before the recent meeting of the British Asso 
ciation. The authors had shown in 1905 that in a 
cooling supersaturated solution in which a few crystals 
were growing while the solution was being stirred, the 
refractive index rose to a maximum at a certain tem 
perature and then fell suddenly; at that momeni pro 
fuse crystallization took place. As the same solution 
inclosed in a sealed tube, so as to be protected from 

access of crystal germs 


crystallized in a shower 





head was more elephant 
like, wh the body was 
longer al 
that of the elephant, with 


heavier than 


thicker bones. The cervi- 
cal vertebre were not so - 
short, and consequently 
the neck was longer and 
more mobile During the 
middle Miocene, mastodons 
inhabited central and 
southern Europe and north 
Africa, and during the up- 
per Miocene southern and 
eastern Asia as well. The 
habitat remained the same 
for the entire Pliocene 
period, with which they 
disappeared, the cause of 
the disappearance being 
unknown, although it has 
been conjectured that man 
had a hand in the destruc- 








at exactly the same tem 
perature, this seemed ito 
be the temperature of 
spontaneous crystalliza 


tion Crystallization at a 








lower temperature could 
be produced only by in 
oculation of the solute 

the nitrate chlorate, 
chloride, sulphaie of sod 
ium, various alnme, et 

or of an isomorphous sub- 
stance. The present sixty 
eight experiments, Pr 

Miers stated, had been 
made with water inclosed 
in sealed tubes which 
were continuously and 
violently shaken in a bath 
of brine, cooled by means 


of a refrigerating coll, and 








tion of the genus In 

North America the re 

mains are first found in 

the upper Miocene, becoming more widely distributed 
in the lower Pliocene, and being found in the begin- 
ning of the upper Pliocene in South America. In both 
North and South America they are found even down 
tu the Pleistocene period, but for some inexplicable 
cause they disappear with the first appearance of man 
The geologically older forms of the genus Mastodon 
possess, besides a pair of huge auxiliary canines or 
tusks, a similar pair somewhat less markedly de- 
veloped in the mandible. The mandible tusks are, 
however, not downwardly disposed as in the jaw of 
the dinotherium, but project forward with a slight 
upward curve The mastodon molars resemble those 
of such suilline animals as the hippopotamus, but in the 
later forms the structure of the molar more closely 
approaches that of the elephant grinder until a com- 
plete transitional form is developed, occurring with a 
simultaneous retrogression of the symphysis together 
with the disappearance of the mandible tusks. The 
mastodons had a more compact dental enamel than any 
of the other mammals and were, on that account, good 


Mastodon Bones Found in American Gulch, 


massive and the vertebre long, while the upper tusks 
have a decided upward curve. 

A transitional form between the later mastodon and 
the elephant is found in the stegodon. In this genus 
the lower incisors are lacking and the upper are 
enormously developed, while the molars consist of from 
six to twelve low convex transverse ridges, the depres- 
sions between which are usually filled with cement. 
The genus has four species, and it flourished from the 
Pliocene to the Pleistocene in southern India and east- 
ern Asia. 

The elephant evidently at some time migrated from 
his primeval southern Asiatic home. At the present 
time the last species inhabit southern Asia and the 
tropical regions of Africa, whither they migrated at a 
comparatively late period 
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The list of vessels which have been engined in Eng- 
land with Parsons’ turbines to date represents a total 
horse-power actually completed of about 280,999. 
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Mastodon Head Unearthed at a Depth of Forty-two Feet. 


Length, 4 feet; width, 2 feet 4inches ; tusks, 7 feet 6 inches. 


THE ANCESTORS OF THE ELEPHANT. 


stirred by at wooden 
plunger of horse-shoe 
shape perforated with 
holes The initial brine 


temperature ranged from 


+ 9 deg. to —2 deg. C., and the rate of fall was about 


2 deg. per hour. The tubes were of ordinary or Jena 
glass; some were newly made up, others had been used 
for weeks; the water was tap water, or distilled water, 
or pure water of conductivity 11 & 10°; the tubes 
were about half full, and the experiments lasted from 
seventy to five minutes each. All the tubes freze ai 
temperatures between 2 deg. and 1.6 deg. C., the 
mean for all the experiments being 1.86 deg. C.. and 
for the pure water —1J.9 deg. C. The ice generaily 
made its appearance at the bottom of the tube, and 
grew at first rapidly in fan-like crystais. and then in 
a cloudy shower. The authors concluded that 1.9 
deg. C. was the temperature at which pure water froze 
spontaneously in the absence of solid germs of ice, and 
it was remarkable that, according to Pulfrich, this was 
also the temperature at which supercooled waier pos 
sessed a maximum refractive index. The effect of 
friction had been studied by introducing glass, garnet 
or lead into the tubes; the water then froze at 0.4 
deg. C. 








Mastodon Skull and Tusk Found in Quartz Creek, 


Yukon Territory. 
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A NOVEL TWO-PART HOOK. 
The ordinary hook, used by lumbermen for attach- 





ing a cable to a log, is quite liable to become un- 
hooked whenever the cable is slackened. To prevent 
such annoying occurrences, Mr. Elias Carlson, of Ka- 
lama, Cowlitz County, Wash., has invented a two-part 
hook so designed that it cannot accidentally be un 
hooked As shown in the accompanying engraving, 
the improved device consists of two overlapping hook 
members mounted to swing upon a bolt to which the 
usual shackle is secured. Contrary to the common 
practice, the hook members swing laterally toward 
each other, that is, the axis is parallel to the general 
planes of the hook members instead of being at right 
angles thereto, as in previous two-part hooks. The 
overlapping portions of the hook members are flat- 
tened at their adjacent sides, so that when they are 
swung to closed position the ends will offer no pro 
jecting obstruction to the free movement of a cable 
within the closed hook. In this position the mem- 
bers form a practically continuous closed ring. In 
order to keep the members in closed position they 
are attached to a spring, which is coiled on the bolt 
in a recess between the members. The extent to 
which the hooks may be opened is limited by a pin 
on one member, which engages a slot in the other. 
One of the principal advantages of the invention is 
that the hook is free from any projecting parts, which 
are Hiable to catch on brush, or the like, in logging 
operations Another important feature of the inven- 
tion is that the ends of the shackle are on the outside 
of the hook, and thus do not interfere with the cable. 
>-e-so 
AN IMPROVED TIE-BAR. 

A tie-bar of very simple design has recently been 
invented by Mr. J. F. McKechnie, of Eleele, Kaual, 
Hawali Territory. The device is particularly adapted 
for connecting the rails of a railway track at curves 
to prevent the rails from spreading. It may also be 
used to advantage on such portions of the track as 
run over soft ground, or at other dangerous spots; 
for the rails are tied to gage, and cannot be displaced. 
Furthermore, the tie-bar relieves the ties of undue 
strain The chief merits of the improved tie-bar lie 
in its simplicity of construction; the facility with 
which it may be attached to the rails, and its abso- 
lute fixity when applied. A plan and a side view 
of the invention are shown in Figs. 1 and 2 of our 
engraving It will be observed that the tie-bar com- 
prises a tie-rod with hooked ends, which engage brack- 
ets secured to the opposite rails, the members being 
locked in place by a key driven between one end of 
the tie-rod and a hook on the adjacent bracket. This 
bracket is shown in detail in Fig. 3, and it differs 
from the other bracket, Fig. 4, in having a longer 
base, which is hooked under at its inner end. Each 
Lracket is formed with a longitudinal slot in the base, 
and a groove leading from the slot to the inner end 
of the base. Each bracket is also formed at its outer 
end with an upright projection of such shape as to 
closely fit the outer face of the rail which rests on 
the bracket. This projection is braced by a flange or 
web. The device can be applied to the rails in a 
few seconds. First the brackets are slipped under 
the opposite rails, then the hooked ends of the tie- 
rod are inserted through the slots in the brackets, 
after which the key is driven in place between the 
hooked base of the bracket, Fig. 3, and the rod. It 
will be noticed that this end of the rod is formed with 
a heel adapted to bear against the base of the rail. 
Evidently the rod can easily be removed when de- 
sired, by driving out the key; but it is absolutely 
fixed against accidental misplacement. The grooves 
in the base fit closely against the rods, and prevent 
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AN IMPROVED TIE-BAR. 
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the brackets from creeping along the track. We are 
informed that the invention has been put to a severe 
practical test on a railroad for four years, and has 
given entire satisfaction. 
Evening Technical Courses at Columbia University, 
The Board of Extension Teaching of Columbia Uni- 
versity announces a series of nine evening technical 
courses which will be given at the university this 
winter, beginning December 3, and lasting twenty 

















A NOVEL TWO-PART HOOK. 


weeks. The courses are under the immediate direc- 
tion of Prof. Walter Rautenstrauch of the Faculty of 
Applied Science, and are to be given by professors 
and instructors of the university and other persons 
especially qualified. Moderate fees ($7.50 to $15) are 
charged, and most of the courses are for two even- 
ings a week. The courses are as follows: 

ENGINEERING Puysics: As illustrated in the mechan- 
ical plants of modern buildings. (1) An elementary 
study of physics; (2) a practical study of steam and 
electrical machinery, heating, ventilating, water sys- 
tem, wiring, elevators, etc., included in the plant of 
Columbia University. For two classes of students: 
those wishing an introductory study of physics as 
preparation to advanced study in electricity, steam, 
etc., another winter; those desiring practical training 
for positions as superintendents of buildings, engi- 
neers, janitors, etc. 

ELEMENTARY MATHEMATICS: Those parts of arith- 
metic, algebra, geometry, and trigonometry used in 
technical work. Practice with engineering handbooks, 
tables, etc. 

Drarrine: A beginner's course; fits for positions as 
draftsmen; reading of drawings, etc. 

STRENGTH OF MATERIALS: A lecture course for those 
who design or manufacture machinery or modern 
structures. With this course should be taken either 
the first or second of the two following courses in 
design. 

MAcHINE Design: Advanced drafting, computations, 
and designing for persons engaged in the design and 
manufacture of machinery. 

SrrucruraAL Design: Advanced drafting, computa- 
tions, and designing for those who do structural work. 

ELECTRICAL ENGINEERING: A course especially for 
those engaged in electrical work of any sort. 

Stream ENcineertnc: A course for those engaged 
in the manufacture of management of steam machin- 
ery of any sort. 

SrectaL ENGineerinc Proptems: A study of any 
special elementary or advanced engineering problems 
desired by the student. Individual instruction will be 
arranged for such a period of time as the special 
problem may demand. 

The courses will be given in the buildings of Teach- 
ers’ College, Columbia University, at West 120th Street 
and Broadway, which affords necessary lecture rooms, 
laboratories, drafting rooms, etc. A complete cata- 
logue of these courses will be sent on request by ad- 
dressing Evening Technical Courses, Extension Teach- 
ing, Columbia University, Personal information may 
be secured Tuesday and Thursday evenings, between 
7:30 and 9 o'clock, from Mr. Benjamin R. Andrews, 
Room 111 Teachers’ College. 
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At the Lick Observatory, says the American Ma- 
chinist, they have recently spectroscopically determin- 
ed the distance from us of the nearest fixed star, the 
result being stated as follows: Light, traveling with 
a speed of 186,000 miles per second, requires 4% 
years to reach us from that star. And we figure it 
out like this: Length of sidereal year, 365 days, 6 
hours, 9 minutes, and 9.33 seconds, which is 31.558,- 
149.33 seconds, and four and a quarter years are there- 
fore 134,122,134.625 seconds. The distance then (call 
it mean or magnificent, as you please) is 24,946,717,- 
045,365 miles. 
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Thirty-one New Variable Stars, 

The study of the distribution of variable stars by 
superposing a negative on a positive of a different 
date, has been continued this fall by Miss Henrietta 
S. Leavitt, of Harvard Observatory, with the follow- 
ing results: Five plates taken with the 24-inch Bruce 
telescope, with centers at about R.A.=3h. 40m., 
Dec. = + 23.5 deg., and having exposures of from 
one to four hours, were examined with the usual 
care, and only one new variable was discovered. The 
plates, most of which are of excellent quality, cover 
a region five degrees square with good definition, and 
it is estimated that about 150,000 stars were exam. 
ined. The Pleiades are near the center of the plates, 
The single variable discovered is in remarkable con- 
trast with the large numbers found in other regions 
by the same observer, and announced in recent cirey- 
lars. The only known variable in this region ig 
032723—Tauri, which is near the edge of the plates, 
Apparently conditions in the vicinity of the Pleiades 
favor unusual constancy in light, as no stars were 
even suspected of variability, though there are many 
suspected variables in the other regions as yet to be 
examined in this way. 

A plate with the nebula of Orion in the center, 
R.A. = 5h. 30m., Dec. =— 5.5 deg., exposure 74m., 
taken last winter, has been compared with an early 
plate, with the result that two new variables were 
found, while seventeen known variables were redis- 
covered. The method used is not adapted to the dig- 
covery of variables in regions where nebulosity is 
strong, unless the variations are large. The region of 
the Southern Cross and the “Coal-Sack” has been 
examined on thirteen plates, three of which have 





centers at about R.A. = 12h. 20m., Dec. = — 62.5 deg. 
and ten have centers at about R.A. = 12h. 50m, 
Dec. —=— 62.5 deg. Twenty-eight new variables were 


discovered, and the known variables, 121861, R Crucis, 
and 131360, —Centauri, were also found. 
—- . ——_>-2>— — 
POLLEN-COLLECTING DEVICE, 

We illustrate in the accompanying engraving a sim- 
ple device by means of which pollen may be collected 
from certain flowers or blossoms, for use in the manu- 
facture of medicines and the like. In brief, the de 
vice consists of a vessel provided with means for hold- 
ing the slips or twigs bearing blossoms from which 
the pollen is to be collected. The vessel is filled with 
water, which keeps the twigs fresh and ripens the 
blossoms. The latter overhang the edge of the vessel, 
so that the pollen falls on to a paper on which the 
vessel is set, and may be easily collected from time 
to time. As will be observed, the device is the ex- 
treme of simplicity. A rectangular tank is used, 
which is preferably made of sheet metal. Over the 
top of the tank is a sheet-metal plate supported upon 
two longitudinal and two transverse rods, the edges 
of the plate being bent around the rods, This cover 
plate is of smaller area than the top of the tank, 80 
that a narrow channel or opening is formed around 
the entire perimeter of the plate. The rods project 
across this opening, their ends being bent over the 
rim of the tank. Into the openings around the plate 
the twigs and branches are inserted, their lower ends 
being immersed in water. The branches are tilted 80 
that their upper ends project beyond the sides of the 
tank. To keep them in this position and prevent them 
from sliding too far into the tank, the cover plate is 
cut at the center to form a pair of flaps, which are 
bent downward, as shown, and engage the stems. As 
stated above, the tank is placed upon a sheet of paper, 
on which the pollen falls as the blossoms ripen. When 
desired, the water in the tank may be drawn off, with 
out disturbing the branches, through a tube connected 
to a stop-cock near the bottom of the tank, and fresh 
water can be poured through the opening in the cover 
plate. Handles are provided for the removal of the 
tank when the pollen is to be collected from the papet. 
Mr. Eugéne Moulié, of Jacksonville, Fla., has just 8& 
cured a patent on this pollen-collecting device, 
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RECENTLY PATENTED INVENTIONS. 
Electrical Devices, 

ELECTRIC GAS-LIGHTER.—G. Grorat, Flor- 
ence, Italy. This invention has for its object 
the opening and closing of gas-taps and the 
lighting and extinguishing of the gas by the 
means of an electric current; and it comprises 
an electromagnetic gas-tap, an automatic elec- 
trochemical lighter, and an arrangement of 
cut-out in the electric current. 








Of Interest to Farmers, 

POTATO-PLOW.—J. M. Drake, Shawano, 
Wis. In this case the invention has reference 
to improvements in potato-plows, the object 
being the provision of a device of this charac- 
ter that will be simple in construction, inex- 
pensive, and having a novel means for shaking 
the dirt from the potatoes. 

SUBSOIL-PLOW. 


> 


E. Brppart, Arnstadt, 
Thuringia, Germany. This invention relates 
to improvements in subsoil-plows whereby 
they are enabled to better and more easily cut 
through or to push aside roots in the soil. 
The improved subsoil-plows will also be able 
to work properly in a bouldery soil or in a 
soil full of stones. 

MACHINE FOR WORKING THE SOIL.— 
L. F. Basserr, Redding, Cal. One purpose of 
the present Invention is to provide a machine 
adapted to be drawn over a field and operated 
automatically to break lumps upon lumpy, 
cloddy lands or where more than the usual 
fineness of soil is after it has been 
plowed and perhaps partially harrowed down. 

SEEDING DEVICE.—J. M. Orrer, Gresham, 
Neb. In many devices used for selecting and 
dropping corn into a hill the seed-plate is 
operated by means of a clutch, which is thrown 
into and out of engagement with its adjacent 
members to start and stop the plate between 
hills. This constant action of the clutch Is 
a source of great inconvenience and trouble 
at times and one of the objects of Mr. Opper 
is to dispense entirely with the use of the 
clutch, 

COTTON-PICKER.—R. W. Ivy, New London, 
N. C. In the present invention toothed belts 
are caused to reciprocate instead of constantly 
traveling in one direction, they being suitably 
connected with a toothed frame which is 
reciprocated by mechanism actuated from a 
power-driven shaft located upon the wagon- 
frame. It is more particularly an improve- 
ment upon that forming the subject of Mr. 
Ivy's former patent. 


desired 


Of General Interest. 

UMBRELLA.—G. A. MANGELSDORF, Hous- 
ton, Texas. The top of the umbrella may be 
tilted at any inclination to the body portion 
of the stick. The supporting stick may also 
be lengthened by sliding the inner section in 
or out of the outer. When the upper end »f 
the umbrella is set at an incline to the main 
portion of the stick, the handle may be ro- 
tated to bring it into grasping position without 
changing the position of the inclined portion. 
An extensible handle enables the umbrella to 
be packed for traveling. The same construc- 
tion may be made use of in a parasol with 
equal facility. 

COPY-HOLDER.—E. De F. Hott, Morris- 
town, N. J. The holder consists of rollers 
journaled in standards between which the 
copy is passed and carries at one end a cover- 
plate to obscure the writing on the pad or 
copy-book. One of these rollers is adapted to 
be interchanged and an attachment brought 
into operation which will hold the copy sta- 
tionary and permit the work to move between 
the rollers in the opposite direction from which 
the copy did in the first instance. 


BURNER FOR COAL-TAR.—T. CoveHLan, 
New York, N. Y. The burner is especially 
adapted to be constructed of piping, and will 
operate efficiently. It may be readily cleaned 
and the mouth is so formed as to produce a 
flame of desirable form. The invention per- 
tains to burners for liquid or sensitized fuels, 
such as hydrocarbon, and is intended especially 
for burning coal-tar. 


CONTROLLING DEVICE FOR DOUBLE 
DOORS.—W. B. Reis, New York, N. Y. In 
this instance the device ‘is adapted for use 
particularly in connection with doors of music- 
cabinets or the like, the object being to provide 
a simple means whereby companion doors may 
be swung simultaneously to open position or 
closed position by the manual manipulation of 
one door. 


BAROMETER.—W. C. PLANK, Las Flores 
Mexico, The range of an ordinary mercurial 
barometer at a fixed level is very small, usu- 
ally not over two inches. By the use of the 
Inventor's principles his instrument can be 
made in various forms and conveniently con- 
Structed in such a manner as to be readity car- 
tied in the pocket, and given a range twice 
8 great as that of ordinary barometers. 

DOUBLE CIGAR-CUTTER.—J.  L. 
MAYER, New York, N. Y. The cutter is carried 
in the pocket. the more particular object of 
the improvement being to provide the cutter 
With a large number of cutting edges so dis- 
bosed as to enable different pairs of them to 
be used independently of other pairs, the ar- 
rangement being such that when the cutter ts 
folded and ready to be carried in the pocket 
the cutting edges are harmless. 


FOLDING HORSE.—L. Nouian, New York, 


OpeEr- 





N. Y. The object of the invention is to pro- 
duce a structure which may be folded into 
compact form when not in use or for trans- 
portation and which may be readily opened 
and set up when desired. It relates to horses 
or trestles such as are used by artisans and 
workmen for supporting scaffolds. 

LADDER-ROUND.—S. J. Lamora, Danville, 
Vt. The round is capable of being quickly 
attached and detached to or from wire or 
hemp ropes, bars, chains, or the like whereby 
a ladder may be built up in a short time and 
disassembled to pack it in/ small compass. 
This construction is especially desirable as a 
life-saving means for the upper floors of build- 
ings in constructing at short notice a ladder 
for reaching the ground as in case of fire. 

NON-REFILLABLE BOTTLE.—A, C. Way, 
Perry Center, N. Y. The bottle is in that class 
which are provided with one or more internal 
stoppers having a movable valve for closing 
an exit-passage. In operation a ball is in a 
position that closes the lower passage of the 
stopper against ingress of liquid; but upon 
tilting the bottle so that the ball rolls for- 
ward to the upper end of the pocket, the 
above named passage is opened, and liquid may 
then flow around the ball through the angular 
groove of the stopper and out through the top 
groove. 


Hardware, 

CROSSCUT-SAW.—-F. W. McInrosH, Monte- 
sano, Wash. The saw provides clearance in the 
kerf for the saw-blade to pass easily through, 
to allow the cutting edges of the cutting- 
teeth tg strike the wood at a more scientific 
angle for cutting without danger of becoming 
“timber bound” or likelihood of the ‘ooth- 
points being broken off in resinous or knotty 
timber. There is neither necessity for undue 
physical exertion in the operation of sawing 
nor need of frequent filings to keep the saw In 
working order, 





Heating and Lighting. 

HEATING APPARATUS.—J. H, Koons, An- 
derson, Ind. The object of this inventor is to 
provide a heater in which air under high and 
low pressure with crude oil or gas are used 
as fuels that will be simple in construction 
and by means of which an intense heat may be 
maintained under a hot blast, a system par- 
ticularly adapting the device for use in con- 
nection with melting-furnaces, tempering or 
annealing furnaces, blacksmiths’ forges, etc. 

WATER-HEATING APPARATUS. J. A. 
Hosp, Jacksonville, Ill. The apparatus is more 
especially designed for heating a small quan- 
tity of water at a time, such as is required 
for bathing or other purposes. It is arranged 
to effectively heat the water in a very short 
time with an economical expenditure of fuel, 
such as gas, oll, or the like. 

AGITATING SULFUR-BURNER. — J. C. 
Wise, Watertown, N. Y. Among the general 
objects of the invention are: a comparatively 
large capacity for a given area occupied by the 
burner; the production of a richer and more 
uniform gas; perfect combustion of the sulfur 
known as “Louisiana” sulfur, a saving of 
labor, due to the movement of the sulfur into 
the pot being to some extent automatic; ease 
of regulation of the admission of air, and, 
lastly, uniformity of admission of air into dif- 


ferent parts of the burner, 
HOT-AIR GENERATOR. —C. L. Bowne, 
Keyport, N. J. The apparatus is designed 


primarily for use in drying brick, but may be 
used especially for heating drying-rooms. It 
will economically heat the air to any desired 
temperature and force it through a duct or 
tunnel to the place where it is to be used; 
and it will be impossible for smoke and gas 
coming from the furnaces to intermingle with 
the air so heated. 


Machines and Mechanical Devices, 

FUEL FEEDER OR STOKER FOR FUR- 
NACES.—J. T. Jenkins and BE. THACK WELL, 
Massillon, Ohio. This invention relates to im- 
provements in puddling, scrap, and heating fur- 
naces used in iron and steel mills and particu- 
larly to a stoker employed in connection there- 
with, the object being to provide a novel 
stoker by means of which the coal will be 
evenly distributed. 

GRAIN SHELLING AND HULLING DB- 
VICE.—O. De A. Camareo, Rio Claro, Brazil. 
In the present patent, the invention has refer- 
ence more especially to devices for shelling 
and hulling coffee, although equally applicable 


to the shelling and hulling of other grains 
or materials. The device is intended to be 
economic from a manufacturing standpoint, 


and is exceedingly simple in construction. 


KEYBOARD FOR MONOTYPE PERFORAT- 
ING-MACHINES.—A. J. Wapswortn, Wash- 
ington, D. C. This machine is designed to 
produce perforated record-strips or controllers 
which are subsequently used to govern other 
mechanism, such as type-making machinery in 
the production of printing-type. The inven- 
tion is in the nature of a keyboard for mono- 
type perforating-machines of the general 
character set forth In the patent formerly 
issued to T. Lanston. 

PUNCHING, STAMPING, AND LIKE MA- 
CHINE.—A. Wiuzin, 4 Rue Huntziger, Clichy, 
Seine, France. A press for punching, stamp- 
ing, and the like is provided with means 





whereby in the event of the tool meeting with 











resistance which it is unable to overcome 
such damage to the machine and its appur- 
tenances as would otherwise result may be 
avoided. The devices used for the above pur- 
pose permit of their introduction into presses 
already in use or permit of their application 
to the usual styles of machines without call 
ing for radical modification in their general 
appearance and proportions. 

ROTARY TUMBLER-WASHER.—F. W. 
WiLL, Aurora, Ore. The object of the inven- 
tion is to provide a device which is adapted 
to rapidly and thoroughly cleanse both the 
inside and outside simultaneously of tumblers, 
glasses, mugs, bottles, etc. The mechanism 
will automatically adapt itself to the various 
sizes and shapes of the articles to be washed 
without any adjustment whatever. 


PAPER-GAGE.—W. Smiru, New York, N. 





of paper of one size formed the subject-matter 
of a patent formerly granted to Mr. Smith. 
The present invention provides means whereby 
machines can be operated in connection with 
sheets of different sizes. For this purpose he 
provides movable or adjustable paper-guides 
on the plunger of the machine and locates 
registering marks on the plunger, stencil- 
holder, and stencil. 

MOLDING - MACHINE. — E. L. MARTIN, 
Woodburn, Iowa. The principal objects of 
the invention are to so construct a machine, 
including the mold, as to permit the produc- 
tion of blocks at exceedingly low labor cost 
and at the same time to make a block that 
will mature in a shorter time than with or; 
dinary machines on account of permitting the 
use of a wetter moisture than ordinarily em- 
ployed. The machine is more especially de- 
signed for molding hollow building-blocks. 

DIE FOR CUTTING AND PUNCHING 
LEATHER, ETC.—F. Mertinz, Schottenfeld- 
gasse 63, Vienna, Austria. The object here is 
a punching device for right and left hand 
goods consisting of two-edged blades secured 
to the circumference of a suitable core in such 
manner that the cutting edges protrude over 
the faces of the core. By exerting a pressure 
or blow upon any point of the core an equal 
action is borne upon the whole length of the 
cutting edges, and by merely turning the die 
right and left hand work-pieces may be cut 
out In immediate succession. 

WASHING-MACHINE.—M. G. EtweLt and 
W. M. Martin, Standish, Maine. Pieces to 
be washed are secured at one end upon a 
rough or corrugated cylinder and during its 
revolutions are engaged by series of indepen- 
dent tension-controlled rubbers carried by a 
segmental frame, the frame having elastic fas- 
tening devices whereby to hold the rubbers In 
close engagement with cylinder or articles 
thereon, so that the clothes are subjected to 
successive rubbing action throughout their 
length and width and the rubbers automatic- 
ally accommedate themselves to irregularities 
in the articles, 

Norge.—Copies of any of these patents will 
be furnished by Munn & Co, for ten cents each. 
Please state the name of the patentee, title of 
the invention, and date of this paper. 








Business and Personal Wants. 


READ THIS COLUMN CAREFULLY.—You wi} 
find inquiries for certain classes of articles numbered 
in consecutive order. If you manufacture these goods 
write us at once and we will send you the name and 
address of the party desiring the information, In 
eve case it is mecessary to give the 
number of the cages... 





Marine tron Works. Chicago. Catalogue free. 





Inquiry No. 8494.—Wanted, machinery for mak- 
ing excelsior. 
“J. 8." Metal Polish. Ind lis. § les free. 





Inauiry No, 8495.—Wanted, manufacturers of or 
dealers in lignum vitae or composition spheres, for bil- 
liard balls ; or complete billiard sets. 

Pattern Letters. Knight & Son, Seneca Falls, N. Y. 


Inquiry No. 8496.—Wanted, an “ automatic cigar 
seller.” 


See our Ad. on back page. Star Expansion Bolt Co. 


Inquiry Ne. 8497.—Wanted, manufacturers of 
sailing ice boats. 


Handle & Spoke Mchy. 
Chagrin Falls, O. 


Inquiry No. 98S.—Wanted, makers of a self- 
register gage, which will register the flow of sewage. 


Sawmill machinery and outfits manufactured by the 


Ober Mfg, Co, 10 Bell &t., 





Lane Mfg. Co., Box 13, Montpelier, Vt. 

Inquiry No. AOD. Wanted. a machine for wind- 
ing spools for small electro-mognets. 

Make Alcohol from Farm Product#.—New book, $1.00. 
Spon & Chamberlain, 123 8. A. Liberty Street, N. Y. 

Inquiry No. 8500,—Wanted, makers of zine wire. 

The celebrated ** Hornsby-Akroyd ” safety ol! engine. 
Koerting gas engine and producer. Ice machines. Built 
by De La Vergne Mch. Co., Ft. EB. 138th St. N.Y. C. 

Inquiry No. 8501.—Wanted, manufacturers of 
mail order novelties. 

Manufacturers of patent articles, dies, metal 
stamping, screw machine work, hardware specialties, 
,machine work and special size washers. Quadrica 
Manufacturing Company, 18 South Canal 8t., Chicago. 


Ivantry No, 8502.—Wanted, names and addresses 
of dealers in carved India teak wood brackets, mantels, 
etc. 


Inquiry No. 8503.—Wanted, electric motors and 
cars of the gage 0° steam railroads, to serve as freight 
and psseenger cars ; motors to be of high gage and good 
pullers. 


Inquiry No. 8$504,—Wanted, iron sheets for cover- 
ing trunks, 





ane Ne. 8505.—Wanted, candle-making ma- 


Y. The machine designed for use with sheets | 














HINTS TO CORRESPONDENTS. 


Names and Address must accompany all letters or 
no attention will be paid thereto. This is for 
our information and not for publication. 

References to former articles or answers shoukl give 
date of paper and page or number of question. 

| Inquiries not answered in reasonable time should be 
repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by 
letter or in this department, each must take 
his turn. 

Buyers wishing to purchase any article not adver- 
ti in our columns will be furnished with 
addresses of houses manufacturing or carrying 
the same. 

Special Written Information on matters of personal 
rather than general interest cannot be expected 
without remuneration. 

Scientific American Sualements referred to may be 
had at the office. Price 10 cents each 

Books referred to promptiy supplied on receipt of 





ce, 
Minerals sent for examination should be distinctly 
marked or labeled. 


(10233) EB. J. G. asks: Wiil you 
please answer through the columns of your 
valuable paper if you know of any machine, 
meter, or any other apparatue that will give 
an account of an electric current that has 
| been Interfered with? For example, if a wire 
is charged with (battery or dynamo) current 
and a person or any other object should touch 
it, is there any machine that will register or 
give an account of the interfered current? 
A. If an electric circuit is tapped and evrrent 
| is stolen it may be known by the increase of 
current registered by the ammeters at the cen 
| tral station. If a person comes in contact 
with the wires of a high voltage cirewit, the 
fact may be known by the killing of the per 
son. An accidental falling of a wire across 
such a cireuit is often the cause of a burn 
out, and blowing of the fuses. All these would 
“give an account” of the current which would 
flow when a connection was made by accident 
or by design with the wire of a circuit. We 
are not sure that any of these methods Is 
what you refer to in your Indefinite Inquiry. 


| (102384) B. BE. asks: 1, In your issue 
November 3, page 323, it is stated on the sub 
ject of the creation of the star that millions 
| og years at least certainiy were consumed in 
the creation of our sun, ovr earth, the moon 
and stars. Why, then, do you dispute God's 
Word? In the first book of Mores and first 
chapter it says: “In the heginning God 
; created heaven and earth.” In the sixteenth 
verse it says: “And God made two great 
lights; the greater light to rule the dey, and 
the lesser light to rule the night: be made 
the stars also.” In the second chapter, In the 
first and second verses, it says the work was 
finished ‘a six days, A. The “day” In creation 
has been a subject of much discussion fn the 
past, but we belleve that seclentific men are in 
agreement how upon some polnts 
the matter, one of which is that 
not our days of twenty-four hours. Our corre 
spondent should note that in the selxteenth 
verse of the first chapter of Genesis, to which 
he refers, the sun and the moon are set to 
rule the day and the night, and that this was 
done on the fourth of these creative days. in 
this interpretation of the subject, how couk! 
there have been days of twenty-four hours be 
fore there was any sun or moon or atars? Th 
should also observe that it 's stated in th: 
fourth verse of the second chapter of Genesis 
that the Lord God created the heavens and the 
earth in one day. ‘The use of the word “day” 
in the Scriptures is so varied, as a reference 
to the concordance wil! show, tbat it tx not 
| possible to base an argument as to the length 
of time occupted by the work of creatien npon 
the use of the word tn Genesis, We think it 
harmonizes just as well with the account tn 
the Bible to believe that the earth and the 
heavens came to their present forma under the 
slow nrocesses of growth and development ae 
cording to the action of the known jaws of 
matter which were laid down by Divine wis 
dom and held fast to their oneration by Divine 
power. The fossils In the rocks and the coal 
in the bowels of the earth were not made by 
a word in a moment in 
find them, but were once living animals and 
plants, and they died and were burled deep 
under the accumulating strata, till in ages of 
time nature's work on them by heat and pres 
| sate brought them to their present mineral 
form in which they serve us as the Creator 
|intended they should. We think this view 
honors the Creator more than to belleve that 
| He made fossils in the rovks as they now are 
‘found, as some have thought. 2, What is the 
power of a one-horse steam engine? What is 
the power of a horse? i have asked, different 
engineers, but have not yet been abie to find 
out, A. A horsepower is 550 foot-pounds af 
work performed in a second. A foot-pound ts 
the work done in lifting a pound ene foot. If 
550 pounds are raised one foot In one second 
one borse-power has been used. This is given 
In every text-book of physics, and we wender 
that any engineer should be ignorant of tf. 


(10235) F. W. L. asks: In order to 
generate @ current In a closed coil of wire, te 
it necessary to alter the lines of 
force passing through the coll. or can a current 
be generated by simply cutting equal numbers 
of lines with one part of the coll, with con 
stant speed? A. To generate a current of elag 
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number of 
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“Star” Foow and With reference to a point on the earth, that 




















tricit mn a coll of wire it is necessary to|me to any publication describing such a pump, | 
the number of lines of force passing |and recommending the circumstances in which | 


tl uth the coll If the same number of lines |it is most helpful Is the following idea | Antomatic the earth, the part of the wheel which rests 
sad GUE. etalk Gacend, thece will be mo current | fedcibic? Given @ Gocp well, cay 60 fect to L Cross Lathes on the ground at the moment is at rest. The 
top of a wheel moves with a lever-like motion 


with reference to the point in contact with the 
earth. Probably this is what you have in mind 


Screw Oatting point with which the wheel is in contact with 






produced in the wire |} water surface, and required to pump a small i FOR FINE, ACCURATE WORK 
| , ates ¢ ‘ et \ INE, A ‘A 
(10226) R. S D. asks I have q/|auantity of water for use in building masonry | Rind ond tenes t. 


trough A (see sketch 1) connected with a 1- 












































gnet telephone enerato whict ings SENECA FALLS MPG. CO. . 
stolkcatt Sin <atets giteds ting teats. Chasen 695 Water Street, in your question. It is fully discussed in 
chet greg) tt gener Seneca Falls, N.Y.,U.S.4, | Notes and Queries of Vol. 93, Nos. 16, 20, and 
' net r aga and how u | CONSTANT ——— | 25, to which we would refer you. We send 
re ynets ove ag anc wo ch | f 
Penge wy segete Hie perdi timed ch eee Engine and Foot Lathes | them for ten cents each, 
| 
i 
Ihe ‘ ridging bell. which | wed for long- | ; MACHINE SHOP OUTFITS, TOOLS AND 245 x y asks: ° 
; os > wee ong iL. 3’ SUPPLIES. BEST MATERIALS. BEST (10243) G. W. B. asks: Why is it 
distance telephoning, is said to be wound to ' WORKMANSHIP. CATALOGUE FREE that if there is a particle of grease or some 
0) ohms with No 8 B. & 8. wire This expuno SEBASTIAN LATHE CO.. 120 Culvert St., Cincinnati,0.| other substance on the inside of the glass of 
would require nearly three-fourths of a pound ” a cylinder lubricator, the drop of oil tends t 
and Turret Lathes. Pian- : ’ 8 to 
I ur net ! ned so Foot and Power ers, Shapers, and Drill Presses. | slide away from it, and if there is some sub- 
> T } W. 24 St. c . OW 4 , : 
in tl bes hey may be tempered SHEPARD LATHE CO,, 135 W. 24 St. Cieinnati | stance all the way around the inside of the 
wd rema d ! y will then be as good Vv d - Price | glass the drop of oil lengthens out and be- 
t ' ee er (Neri $1.00 | -omes oblong until it passes that substance? 
4109 ’ A. We presume the phenomenon you have no- 
(10237) R. H,. ash {| desire to make Cc | 7 
. tas oye ounters | ticed is due to capillarity. The fact that the 
witt ! ! i il i ) ~ a ; 
- . . - os <—- . as es "| drop does not wet or come into contact with 
ti t ‘ you scription in a movements or revoilu- d 2 2 5 : 
nat t ona “ appliance tions, Cut full size, the side of the tube causes its peculiar motion, 
' ' w make it? A. A ___ Booklet Free ld (10244) B. C. J. W. asks: Will you 
t ] ru » h ut ji shown In Sut VEEDER MFG. CO. ; 7 ying i ‘ N 
{ 1S Sargeant St. please explain the following questions in Notes 
we t I ma In Hartford, Conn. jand Queries? In Todd’s “New Astronomy,” 
ta ‘ n Am des Oyclometers, Odometers, on 4 ; ‘in stata P ve » fai 
pted ' ' fiw - | AT | Ge iemsatane. dena nk A |} page 255, it is stated that even the faintest 
ire not needed wt th rame wuld be Of! . and Fine Castings. a | stars are visible by day and night from the 
li dt usbe A plate of slate | moon Why is this the case? A. The ab- 
hould t sed for the ch und swinging | jsence of air from the moon would enable 
: to vary the resistar The size of wire | 'mch pipe is 5 feet higher than trough B con dwellers there to see the stars at all times. 
ecter f 1 r yipe to *” are! ore : 
depend n the ampet the lamp carries No, | nected with a 1%-inch pip Both pipes ar | 4 rhe sun would be a blazing star, and its light 
' G TT ijlver ¥ probably be heavy | Connected below well water surface at a pom a - Ue, would not be diffused through space so that it 
de - — ay from the voltage | wher ach has been coned down to ™% inch Manufactory Established 1761. would render other heavenly bodies invisible, as 
mur current and divide the remainder by | diameter and at this point a third short pipe | Lead-Colored & Slate Pencils. Rubber Bands, | 5. ine case a etetth Senin » the aie 
; pee n a ’ , : hict Erasers, Inks, Penholders, Rulers, Water |'*5 the case on the earth. Stars may be seen 
r . er the ump tal rhi ives the | ° ineh diameter is connected which Colors. Improved Calculating ial les. hes the earth in the daytime through a tele- 
ohm of unce required in the rheostat, al- | Opens out, into the well water 5 feet below | Send for descriptive Circular 8. tei en uts of the ttered rays of sun- 
- “ge he well to use about one-fifth | water surface. Pipe C is closed and the whole | 44-60 East 23d Street, New York, N. ¥. | ** on, See = ae. = : ig, 7 . 
ih . Grand Prize, Highest Award, St. Louls, 1904, light and allows the rays of the star to come 
more wil You un allow fifty feet of the | System filled with water from trough A, which | directly to the eye. ‘ 


- named above the ohm of ourse will flow out from trough B Sup BARKER MOTORS 


pose then the level in trough A is kept con 
(10238) E. K. EB. asks: Would you| stant by lifting the water from B to A and|  Reliable.-1% to 10H, P—Economical 
t kind enough to tell me the exact length of | pipe © is opened Will a bigger discharge ar- | Their perfect operation and relie 
flerman sliver wire of a suitable ize for a@l/rive at trough B than that which is poured ability are due to common sense 


mechanical ideas and good construc- 
tion. While low in price, they are 


(10245) R. W. M. asks: I would like 
to know through your paper as to how to make 
the best kind of a storage battery with the 
following materials: Three lead plates (square) 


tance box which would be required to give | into trough A owing to well water entering at & x 6% x 1/16 inch; nine (round) plates 4 








» resistance of one ohm, the wi ing such | (, where, due to the coning, the pressure head | made of best materials with carefal inches diameter x % inch. A. As good a way 
attention to detatls. > 
as is commonty sold by electric supply houses? | has been converted into velocity? Rough di- | jas any to make a storage cell from sheet lead 
4. The length of wire f one ohm depends | mensions have been assumed only for facility C. L. BARKER, NORWALK, CONN. jis to be found in our Supplement 845, price 
ipom ite six Supply houses keep all or nearly | of expression A. A jet pump works on the | ee - ten cents. A much better cell can be made by 
1) sizes of German silver wire to correspond | principle that a stream or jet of liquid at a| oy Is — |}following the methods given in SurrLeMent 
te those of copper wire ro find the number | high velocity will drive or carry along with it 1434, price ten cents, 
of fret | n ohn divide tl number of fe the ps cles 7 hi a ria ’ 
mn an : 4 — “3 ben les of a which a m = | | (10246) J. H. N. asks: What theory 
of DD wire in an ohm by ; me quotient doubt if it woulc te ossible t make th , " ; ’ 
pee " , os ” . , Has no pumps. no valves. NO|or theories are held to explain cyclones? 
wi be the number of feet of German silver | plan which you show in your sketch work be piping required to supply it with , . 
iawn water Alwaysready for use. Sim- A. Cyclones are large whirlwinds which travel 
wire in an ohm cause the difference In level between the reser | est in construction, most efficient over the earth from west to east The wind 
volr A and the reservoir B is not sufficient to | noperation. Price will interest you “ on 
(10239) D. A. H. asks Have sci note the friction im the pit if if W. F. & JNO. BARNES Co., | blows into the storm from all sides, so that 
overcome 1e ction 1e sipes you x . Established 18 <3 ‘ P ar 
entists generally accepted the theory that the | ode the diff rence in level 50 feet instead of | 1999 Ruby St., Rocktord, Il. the whirl of the storm is in a direction oppo 
electric current does not flow through a wire : ____. | site to the motion of the hands of a watch in 
: = 5 and properly proportion the nozzles and . 
but follows the space around it A. An elec the northern hemisphere, as the storm moves 


|forward. The subject is treated fully in 


used to raise water from wel , ; 
f 0 x ate ell Waldo’s “Elementary Meteorology,” which we 


trie current flowing with unvarying intensity ate ag ae: tees rage gee Automatic Water Supply 












flow hrough tl material of the w flow " | inclosed sketch (2) shows the general way in | Most economical. reliable and efficient. oR 
the wire, and also sets up a magnetic field if you bave running water the Niagara send for $1.75. 
engines will elevate % feet 

sround the wire In this field a magnet is at each foot-fall obtainable 

acted by the lines of agnetke orce Wher spring, brook, or river e- 
svaetes ante a, a — livered to any distance. NEW BOOKS, ETC. 
en elecirk urrent flow with a varying tnten Write for catalogue 
sity, either increasing or diminishing in inten | Niagara Hydraulic Engine Co. CONCRETE COUNTRY RESIDENCES. New 
sity. aa. for instance, starting with a sudden 140 Nassau St., N. ¥. York: Published by The Atlas Port- 


land Cement Company, 1906. Illus- 
Manufacturers should investigate the trated; pp 92 


B. F. BARNES MACHINE TOOLS 


before placing orders. The Tool here | 
illustrated is our W®-inch Drill, and we 


rueh and as suddenly dying out, then electri 











are thrown off Into the space around the 
it may be with great force, so that they Rarely does a manufacturing company issue 


ni many miles. It is these waves which as excellent a book as this one, placed before 








ed in wireless telegraphy They are have many other sizes to make avery | the public by the Atlas Portland Cement Com- 
not in the wire. The wire is but @ core or complete ling, inctuding Multiple Spin- | pony, ‘The importance of the subject to the 
center around which the waves whirl with | Tools for reducing costs of production, householder doubtless warrants the trouble and 
tremendous energy We are but beginning to|/ which these nossles should be proportioned. | ‘“ ja ew Seay expense of publishing as ambitious a work as 


learn thelr power and value, and have not | The end of the supply pipe from the higher 


; : B. F. BARNES CO. Rockford, il, this. Concrete for residential building pur- 
sed them and broken them into our | reservoir should terminate in a small nozzle A 


European Branch poses is constantly coming into greater utiliza- 











pe " , . » > . fron whi the ater j yreat 149 Queen Victwria St., London, E. C, A ‘ . 
use and service 2. Referring to the arti 1 i ~ 1 water By > ry with gr : " | ten, Ghd the many sdvantages whieh & San 
ntitled Humidity and Heating Sys- | Velocity le Openings and the contractec El . : . seases ar ily . j i 1 for 
. ‘sses are steadily bringing it to the fore for 
, ameter of the chamber at B’ should be smat,| lectrical Engineerin , oe oo 
tems’ in your Scrmnrivic AMERICAN, why | Gqmster of te chamber at BD’ cheule | = 8 ee B this purpose. A recapitulation of these ad- 
too 4 5 ” e ous o as 0 « great » € e , . 
t that the humidity of the alr in the house : is not —- rea ly reduc neg ve = ity ri | and Experimental Work ot Every Description vantages would be unnecessary in this review. 
heated by artificial mean » much less than | the water which issues from the nozzle at A. | We have every facility for producing first-class work | -, . scthilitio " wate ay 
, D tt ‘r lowe any of its|A large valve should be supplied at D which | Promptly. Our factory is equipped with modern ma- | The possibilities of concrete can in no way be 
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BAX. 
AUTOMOBILE 


@ Maxwells stand 
second in number of 
cars sold during the 
past year. No more 
could bé sold because 
no more could be made 
Three-point Sus- 


Multiple Dise Clutch, 





pension of Motor and Transmission (Unit). 
Met lies, No Noise. No Vibration. 
Equipp d with Ajax Tires guaranteed for 





5,000 miles riding, 


20 H. P. Touring Car 12 H. P. Tourabout 
$1,450 $825 


The Maxwell Catalogue is more than a book of 
Specifications. It is a complete treatise on the com- 
parative merits of the various systems of automobile 
construction. Sent free if you write Dept. 11. 


MAXWELL-BRISCOE MOTOR CO. 
HUDSON TERRACE, TARRYTOWN, N, Y. 
MAIN OFFICE AND FACTORY. 

Pawrvucker, R. 1. Tanaytown, N. Y. Curcaeo, Ii. 
Member American Motor Car Manufacturers’ Association, N. Y. 
Exhibit at A. © 
trail Palace 





A. Autemobile Show, Grand Cen- 
ew York, December Ist to Sth. 
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from a purely architectural standpoint, the 

book should prove of great value in this coun- 

try also, 

Text-Book or FUNGI. 
New York: The Macmillan Com- 
pany, 1906. 12mo.; pp. 427. Price, $2. 

As the author explains, the object of the 
text-beok of fungi is to serve in some measure 
as an introduction to the comparatively new 
lines of during years 
in the morphological, biological, and physiolog 


research opened recent 


ieal study of fungi, and also to indicate the 
Sources whence information of more detailed 
kind may be obtained Our knowledge of this 
subject has been increased remarkably within 
the past few decades, and the appearance of 
this book is both timely and necessary, for 
the usual text-books discussing the questions 
involved are on the whole extremely technical 


and academic, 








INDEX OF INVENTIONS 
For which Letters Patent of the 
United States were Issued 
for the Week Ending 
November 20, 1906, 


AND BACH BEARING THAT DATB 


[See note at end of list about copies of these patents. 














WILLIAMS 


» VENTILATING 
~ WINDOW - SASH 


_| FASTENERS 


Hh\ Make your window absolutely safe 

h while affording ample ventilation. Do 

/ not mar sash and prevent rattling. 

I Anyone can attach. Impossible to open 

y) window when adjusted for ventilation. 

Cannot be pried off from outside. Ven- 

y tilates from top or bottom, or both. Saves 

\\ foe © ©. ordinary fasteners, if you're 

‘/| building, and is necessary for any win- 
\ 





dow, if you'd rest in peace. Send me 
“A, 60c. for sample, prepaid, and you'll 
‘4 order more lliam’s Ventilating 
Window Sash Pasteners from vour 
Hardware Dealer. 
CHARLES HOYT 
1061 Pidelity Building, 
BUFFALO, N. ¥. 





























> r 
THE INTERNAL WORK OF THE! 
Wind. By 8. P. LANGLEY. A painstaking discussion 
by the leading authority on Aerodynamics, of a Se 
of value to all interested in airships. ScieNT 
AMERICAN SUPPLEMENTS 946 and 947. 
cents each, by mail. Munn & Company, 361 Broadway, 
New York City, and all newsdealers. 


aE A A Desirable Xmas Gift. 
DRAPER’S 


Recording Thermometer 


Traces automatically a correct and 
continuous record in ink of the tem- 
erature on a graduated weekly chart 
Made in two sizes, and standardized 
and fully guaranteed. Also other re- 
cording weather instruments 


THE DRAPER MFG. CO. 
162 Front ‘St. . New York 








nstructive Scientific Papers, 


ON TIMELY TOPICS 





Price 10 Gents each by mail 





ARTIFICIAL STONE, By L. P. Ford, A 
paper of immense practical value to the 
architect and builder. SCIENTIFIC AMERI- 
CAN SUPPLEMENT 1500. 

THE_ SHRINKAGE AND WARPING 

OF TIMBER. By Harold Busbridge, An 


excellent presentation of modern views; 
fully illustrated SCIENTIFIC AMERICAN 
SupPLement 1500. 

INDICAT- 


CONSTRUCTION OF AN 
NG OR RECORDING TIN PLars 
ANEROID BAROMETER. N. 
Monroe Hopkins, Fully illustrated. y Me 
TIFIC AMERICAN SUPPLEMENT 1500, 
DIRECT. VISION SPECTROSCOPES. 
tr. H. Blakesley, M.A. An admirably 
Sats n, instructive “and copiously illustrated 
article. SCIENTIFIC AMERICAN SUPPLE- 
MENT No. 1493, 

HOME MADE DYNAMOS, scientiric 
AMERICAN SUPPLEMENTS 16f and 600 con- 
tain excellent articles with full drawings. 

PLATING DYNAMOS. Screntiric Ame- 
RICAN SUPPLEMENTS 720 and 793 de- 
scribe their construction so clearly that any 
amateur can make them, 

DYNAMO AND MOTOR COMBINED. 

Pully described and illustrated in Sar 
AMERICAN SUPPLEMENTS 844 and 865. 
The machines can be run either as dynamos 


or motors. 
ELECTRICAL MOTORS. Their Con- 
Struction at Home. SCIENTIFIC AMERICAN 


SUPPLEMENTS 759, 761, 767, 641. 


Price 10 Gents each, by mail 


Order through your newsdealer or from 
MUNN @ COMPANY 





Pp shy 10 





361 Broadway New York 





Accounts, 


apparatus for kee »ping. P. a 

ET o> + os on ene tishaeheass ses cbedele 836,383 
Adding and ty pew riter machine. « om bined, 

Bp G.. RpeQRROMs oc0c cuccceccc 836,390 
Adding machine. C. N. McFarland. 836,130 
Adding machines, separable key board for, 

J. . Lotterhand.. been neeteiaeds 836,1 389 
Adjusting device. A. F. ( larke ; 4 


Advertising device, EB. J. 
Agricultural implement, A. R 
Air brake coupling. C. ae 
Air compressing and cooling apparatus, KR. 





BNE. 6.09.6 4+.056hiwed 0400604680000004 
Air ship, EB. Stoltzfus........ 
Air ship, P. & P. Lebaudy. g 
Bae Gee Be ee Mga 60 050s sesvese -.. 886,577 
Album and case therefor, F. Voege...... 836,418 
Alloy, steel, de Dion & Bouton............ 836,567 
Alloys, improving the magnetic qualities of 

iron silicon aluminium, R. A. Hadfield 836,497 


Alternators, method and agnereten . for test- 
ing. B. A. Behrend. 





Amusement apparatus, G. Hyvde.. ‘ 

Amusement device. Boeck & Muller...... Ss 

Anchor, W. W. Wilkison..... pdece 836,231 

Animal trap, Graves & Kel .. 836,519 

Animals, voice attachment - a artifie ial, G. 
Wessell oan 


Atomizer, E. ©. Dunnine.. 
Automatic alarm, I. Filson.. 
Axle, W. MeGrew. . ‘ 
Axle attachment, buggy, W. J 
Axle block, vehicle. J. Muir 
Bale tie making machine. C. B 
Baling press, F. A. Ryther 
Ball See Foot ball, 
Band cutter and feeder. E 
Bandages, Machine for making 
Paris, J. K. Toles.. 
Bandoleer or belt, L. D 


1 it ila D 





Post . 856,650 


Down -. 836,182 
plaster of 


Hubbard 








Bandoleer or belt, W. C. Fisher.......... 

jarge, steel, A. L. Hoffman............+- 
Battery cell, dry, J. W. SO « cckenr's 836,480 
Bearing for wheels, resilient, A _ Simpson 836,656 
| Bearing, rolier, D, Alle e 836,429 
} Jed bottom, BE. A. Cleaveland . 836,002 
| Bed, invalid, W. C esouge 
| Bed lock, J. E. Coleman. 


Newman. 
Deimel. 


Bed pan, I 
Bed, sofa, R 





Bench stop, BE. A Sheldon niet 

Bluing package, A. W. Holwa ay.. * 836. 382 
Boiler, R. W. Mewes.. 836,522 
Boller tube cleaner, E Mettler 
Bolster, body, A. EB. Ostrander 
Bolt casing, J. 8. Rapson 


Book rings in position, means for retaining, 
» M. Morden 


Saunders 83 





Boot and shoe holding rack, L 
Boots and shoes, deta shi ible “ele for, 

J. Busby. " ‘ ba 
Boring implement, J. Ff & W. G. Pierce 
tottle, E. M. Smith, Jr.... at 
Bottle cleaning apparatus, BE. Weymar . 836,291 
Bottle, measuring, W. T. Sears 836,466 
Bottle non-refillable, H. C. Keithler . 836,583 
Bracelet, Bennett 836,080 
Bracelet, O. L. Gammelgaard. ‘ 836,109 
Brake apparatus, load, C. C F armer.. ‘ 836, Hf 
Brake apparatus, load, Mason & Farme r. 
Brake lever, Dunn & Whitaker. 
Brake meckenism, J. H. MeCormick 


Braking mechanism, N. Bouchard. 


Brick making plant, H. H. Walsh.. 
Brooder, chicken, C. L. Pashley.... 
Brooder heater, G. E. Littlefield...... 
Brooder, poultry, BE. J. Hudson. ‘ 


Buckle, W. Bloomberg. 

suckle, J. A. Patton. 

Buggy top prop, 1. 8. ‘Norton. 
Building block machine, 8. A 
Building block machine, C. F 
Burning fuel, J. M. Schutz 
Calendar for watchcases, A. W 
Camera, T. Mahoney rr: 


Latimer 
Sanford. 


Me Cullough 8: 








Candy machine, T. Allatt. f 2 
Candy, making stick, J. Stuc ke 8, ‘reissue . 12,568 
Car braking and ae apparatus, ral 

way, W. Miner. wind 269 
Car coupling, D. : Moran $ endae . 836,229 
Car coupling, W. Richards....... 836,404 
Car, dumping, B. F. Moore..... 836,395 





“I. Dodds 836,373 
836,132 


railway, 


Car end construction, 
E. Ostrander. . 


Car end sill, A 








Car loading apparatus, A, Chapie.......... 836,435 
Car or the like ventilator, E. R. Swan.... 836,285 
Car, tank, B. Dodds........ s16enee . 836,372 
Carline and manufacture of, B. I, Dodds, 
836,370, 836,371 
Carriage, folding baby, N. Kalli........ . 836,505 
Cattle stock, B. G. Labachotte. . 836,264 


Cement block machine, Yeocum & “Cramberg 836,426 


Cement building block, Layfield & Crisp.. 836,589 
Cement post, L. H. Stoner...... ° 836,473 
Chimney closure and ventilator, J. BE. Nel- 

GON cescccccccctecessteecces . «+++ 836,333 
Churn power, 8. G. Davis. nateotes 836,100 





Cigarette machine, J. M. “Martinez........ 836,519 
Cireuit controlling keyboard apparatus, P. 
BD, WIRE so ccc cc cccccccsccesuccces . 836,307 


Clamp. See Lens clamp. 

Clasp, ¥. Elbert........ apbecspees sebee 836,641 
Cloth cleansing device, W. 8. * Baker. ‘ 826,293 
Clothes line reel, 8. C. Goldenberg...... 836,444 
Clutch, fluid speed governing, J. ©. W ands. 836,348 
Clutch, roller friction, A. *. Dann 836,097 








36,606 
635 





Cock, gas. W. N. Daan. 
Coffee pot, J. A. Cox. 












Coffee roaster, N. B. Post. i B41 
Collapsible box, C. H Stonebridge. 836, 411, 36,412 
Collar, automatic locking, C. V. J. ¢ bris- 

CORON. co cccceccsmecsecwsscescocces . 836 - 
Collar support, A. Haviland.............. 836,498 
Colter so stubble turner, C. 8. Upton... 886,544 
Column, B, W. Chambers...........---+++ 562 
Comb cleaner, Hughes & Rose 
Compound, 8. EB, Stevenson.......... 








By George Massee. 





Wooden Tank 






Any Size or Shape 





Steel Towers 

Any Height 

The Baltimore Cooperage Co. 
MANUFACTURERS 


BALTIMORE CITY, MD, 
CATALOGUE GRATIS 
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16.00, 


It's Easy to Keep Cool ! 


The a pay smallest, safest, neat - 

; fe is t th ie aw phy A 

Thigh 8 e aw a Moat 
Can be instaiie 


No operati expenses 
Made of high-grade > Bey ae Price 


150 N: esau Bin Wen ‘Verk Olty 


in a few 


complete es 





SUPERIOR 


uch cheaper 


THE 


tricity or aceytelene, and makes and 
gas. There is only — It's the “BEST.” 





y 
Agents wanted Everywhere. 
for you to ei 


THE’ BE ST LIGHT 


TO TWO CENTS 


ELECTRICITY jum a ee 











than k 





erosene. It's made in over 
‘'s 






ther use or sell ou: ps. 


BEST LIGHT co., 














836,653 








Site . 223 
Compound engine and fa | 2 ee 836,141 
Conerete building wa ma = A. r 
Vi Dexter ....cceccescetecsseee s+ 886,908, 836,860 


on the pants. 
back for coat 
slippers 


shoes, 


hogani birch 





0 out of sight under seat 

which is low, and eas 

narecced eet piden oak or ma- 
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that will last a life-time and pay for 
itself in six months. 
Write for descriptive folder. 


CENTRAL MANTEL CO., 12120live Str. St. Louis. 


PAN-TOG 


Something out of the common 


FOR MEN 
FOR CHRISTMAS 


Every Mother’s Son Should 
Slave bas 


Pan-Tog is a dressing chair 
for men; wit 
are creased fresh every morning. Note 
the panels in the back 







in His Room 







it the trousers 


—{00 lb. pressure 
Improved hanger on 
and vest. Shoes and 














when lacing 





andsome chair 


We pay freight. 
Price 


$12.50° 








° Economo” Emery Wheel Dresser 








end of “Economo.” Send for circular. 


<2 © GHG 0: 


“ive 12 In. Made of 
an abra- 
sive near 
eer = iy as hard 
asthe Black Diamond, 
Wil! true or shape any 
wheel except the very 
hard and carborundam 
The “Combination” is 
the roughing tool 
placed in the handle 
Dresser sent on 15 days’ trial, 











INTERNATIONAL SPECIALTY ©0., 860 Holden Ave., Detroit, Mich, 








Our Hand 


Munn & Co. 


Convert | 
Your 
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PATENTS 


etc., sent free. Patents procured through 


’ ScrenTiFIcC AMERICAN 


MUNN & CO.., 361 Broadway, N. Y. 
Brancu Orrice: 625 F St., Washington, D.C, 





Book on Patents, Trade-Marka, 






receive free notice in the p ‘| 






— mt? Motorcycle 


at smal! cost by attachin 
the self-starting EK if 
+ Power outit. 

This includes all parts by 
which anyone cap easily 
make a powerful. durable 
Betere cle. Weight 48 ibs. 
its to frame. Speed ? to % 
ans an hour. Alse 2 and 
d stamp for outtic catalog. 






YD 
cry 


3H. 
moToRcYeLe Le EQUIPMENT ( CO., Hammondsport, N. Y. 


MOTORCYCLES 





$40.00 UP 

Write for list No, 102 deseribin, 
seventy machines. We fuarnis 
caath for eight different motors, 
air and water-cooled, 1 H. P. to 6 
H. P., suitable tor bie yele, mension 





upon soquest, Postage ° 


HARRY R. GEER CO., 1015 Pine Street, St. Louis, , Mo. 








odel No. 44. Price $145 


M 
Three Agcots woner. 


market 
1450 Ray 


mplest motorcycle on the 
i. ve TPO Catalog free. 


es SD 
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¥8u USE GRINDS TONES ? 


{f 66 we can suppiy you. Ali see 
mounted and unmounted. siwaye 
kept in stock. Rememoer, we make 4 
specialtyof selecting stones forall spe- 
cial purposes. Send for catalogue “1 


The CLEVELAND STONE CO. 
24 Fioor, Wilshire, Cleveland, 0. 


























“Christmas Comes But Once e Year’ 


This year you needn't deny yourself 
the pleasure of giving liberally. 


If you "Te short 


ay 


you Watch or 
Ring upon terms 
indicated. Remit first 
Payment with order or 
have goods shipped for inspect- 
ion C.O. D. first payment. 


Our Attractive 
ma Ask 








For No, J 8S 





¢ carat commercial white 
rtect diamond set in 


4 kt. solid goid 
mounting $30.00 
$5 cask and $8 per month. 











Gents’ ©. F. 12, 16 or 18 
size or ladies 6 size plain 
or beautifully engraved 
20 year, 1é4-kt. goid-filled 
case fitted with genuine 
new Rigin or Waltham 


movement. $12 60 


With hunting case, $10.75 
$3.00 cesh and $1.50 per month. 
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INCAVE. Case Staggese rr R new 
hardened to Spring a ated 
to 32d and O¥the, 2 to 12 ius, long 

Write to-day for Catalogue Mo. 17 B. 
THE L, &. STARRETY ©C0., Athol, Mass. 
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_ “HOW TO REMEMBER” 


Sent Free oe readers ofthie cam ication 






You ere no grenter tntelicotusity 
than your memery. Kacy, inexpen 
ae Increases inccme; gives ready 
memory for faces, names, business 
details, studios Gonversation develope will, pablie 


vakin reonalit: ena for Boukiet. 
DiCRbONnwMORY BUMbOL, 180° Kimboll Hol, Umea ho 









$80 TO $175 PER MONTH 


Yor Firemen and Bvakemen, experience 
unnecessary. instructions by mail at 
your home. High wages guaranteed; 
rapid promotion. We assist you in 
, & DOMLIG® sO0n ae compe- 
nG to-day Pull particuiars 

at once, Inciore stamy 


National Railway Training Scheel, tne. 
Room A22, Boston Blk, Minneapolis.Mtnn 



















The Genuine 
Armstrong's 

STOCKS 
and DIES 


Different sizes and 





Acknowledged to be the best, 
capacities. Write for catalng. 


THE ARMSTRONG MPG. CO., Bridgeport, Conn. 
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ew York Office, 18 Contre Street 










PIPE CUTTING 
AND THREADING MACHINE 
Por Either fiand er Power 
This machine is the reguiay hend machine «ap 


plied with a e base, pinion, countershaft, 
ete., and ean be bed as an onilmary power 


machine or taken fr: ite base for ava ae @ 
hand machine I } op to 36 bn 
handled ens! Dlnetrsted 


catalogue —price * 
THE CURTIS 4 CURTIS ¢ 

oy! No. Th. 6 Garden ®t Har nT, COMM, 
4 in, RB, H. New York Office, 60 Contre Bt, 








‘SPARK FY 


Their Construction Simply Explaiaed 


Seclientific American Suppiome me 
160 describes the making of 4 1¢-inch spark 
coil and condenser. 

Scientific American Supplement 
1514 tells you how to makea coil for gae 
engine ignition. 

Selentific American nd range ae 
1522 explains fully the constructio 
—. spark coil aud condenser tor gas-cngine 
gnition. 

Sclentifie American 
1124 describes the 
spark coil 

Sclentifice American Supplement 
1087 gives a full account of the making of 
an alternating current coi) giving a 5inch 
spark. 

Selentific American in pplease Le 
1527 describes a 4inch spark coil and cor 
denser. 

Scientific American Supplement 
1402 gives data for the construction of coil 
of a definite length of apark. 


The above-mentioned set of seven papers 
will be supplied for 76 cers. 
Any single copy will be mailed for 16 sts. 
MUNN @ COMPANY, Publishers 





Supplement 
construction of a 44uch 








361 Broadway New York 
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Model H-1907 


It's the motorist of experience who 
most quickly recognizes that scien- 
tific design, and workmanship so pre- 
cise that all vital parts are made to 
gauges which do not allow a variation 
to exceed a thousandth part of an 
inch, produce the highest degree of 
perfection and efficiency in an auto- 
mobile motor. This, combined with 
utmost care in the production of 
every individual piece of the entire 
car, makes this 

new 








remarkable 


for its smooth and per- 
fectly-balanced action, its ease of 
control, its comfort of riding. 30h. p.; 
so miles an hour; 62,500. A demon- 
stration will surprise you, 
Dealer's name and booklet N sent on request. 
Other Cadillacs are: Runabout, $800; 
Light Touring Car, $950, ft. o b. Detroit; 
lamps not included. 

CADILLAC MOTOR CAR CO.,  Sasaae, Mics. 


Member A. L.A 





PORTABLE CONCRETE 


Block [lachine 


Ambitious young men can start 
fine business, immediately profita- 
ble, easily @ xpande “l 

Biocks cost 6 cents to make, sell 
for 8 cents, One man can make 
© blocks per day. Whole outfit 

mite $120.00, 

Seod, water and Portland cement 
nly materials required 

Sent on trial, 


THE PETTYJOHN CO. 
616 N. 6th St. Terre Haute, Ind 








Alcohol 


Its Manufacture 
Its Denaturization 
Its Industrial Use 


The Cost of Manufacturing Denatur- 
ized Alcohol In Germany and German 
Methods of Denaturization are discussed 
by Consul-General Frank H. Mason in 
SCIENTIFIC AMERICAN SUPPLEMENT 1550. 

The Use, Cost and Efficiency of Alcohol 
as a Fuel for Gas Engines are ably ex- 
plained by H. Diederichs in ScreNTIFIC 
AMERICAN SUPPLEMENT 1596. Many clear 
diagrams accompany the text. The article | 
considers the fuel value and physical pro- 
perties of alcohol, and gives details of the 
alcohol engine wherever they may be dif- 
ferent from those of a gasoline or crude 
oil motor. 

In SCIENTIFIC AMERICAN SUPPLEMENT 
1s the Production of Industrial Alcohol 
acd its Use in Explosive [lotors are 
treated at length, valuable statistics being 
given of the cost of manufacturing alcohol 
from farm products and using it in engines. 

Prench Methods of Denaturization con- 
stitute the subject of a good article pub- | 
lished in SCIENTIFIC AMERICAN SUPPLE .| 
MENT 1599. 

Now industrial Alcohol is [ade and | 

Used is told very fully and clearly in No. 3, 
Vol. 95, of the ScIRNTIFIC AMERICAN. 

The Most Complete Treatise on the Mo- 
dern Manufacture of Alcohol, explaining 
thoroughly the chemical principles which 
uvderlie the process without too many 
we irisome technical phrases, and describ- 
ing and illustrating all the apparatus re- 
quired in an alcohol plant is published in 
SCIENTIFIC AMERICAN SUPPLEMENTS 1603, 
Gog and 1605. The article is by L. Baudry 
de Saunier, the well-known French autho- 
rity. 

In SUPPLEMENTS 1607, 1608, 1609 we pub 
lish a digest of the rules and regulations 
under which the U. S. Internal Revenue 
will permit the manufacture and denatura- 
tion of tax free alcohol. 

The Sources of Industrial Alcohol, 
that is the Farm Products from which al- 
cohol is distilled, are enumerated by Dr. 
H. W. Wiley in ScrentTiric AMERICAN 
SUPPLEMENTS 1611 and 1612 and their 
relative alcohol content compared. 

In SCIENTIFIC AMERI AN SUPPLEMENT 
1613 the uses of Industri | Alcohol in the 
Arts and in the Home are discussed. 

Any Single Number of the ScienrTrIFIc 
AMERICAN Or SUPPLEMENT will be sent for 
1o cents by mail. The entire set of papers 
above listed will be mailed on receipt of 
$i 40. 

7 Order from your newsdealer or from the 
Lr publishers, 


' MUNN @ COMPANY 




















































361 Broadway, New York 





Concrete construction, reinforced, A. Tosy.. 836,619 


Condenser, T Toney Se setpecoseneas 836,618 
Condiment | LH. A. L Talbott. -+++ 836,616 
Contact wheel, B. L. Dumn........-.cees 836,639 
Cooking apparatus, self acting, W. another 836,357 
Cooking utensil, L. E. Daniels...... 836,008 
Copper, zin« ete., from their ores, wet 

method of extracting, D. Lance...... 836,587 
Corn and bunion cutter, K. Meis.......... 836,266 
Corner fastening, ¢ DP. BORG se ccccscscese 836,585 
Corset, gai ee Nei . 836,226 


‘ otton press and feeder, automatic, F. B. 
Cumpeston . . 
Couch, invalid’s, J. W. Be 28. 
Cross bearer, A. EB. Ostrander 
Crushers and pulverizers, dumping cage for, 

M. F 





$36,133 


Williams 3,161 to 836,163, 836,422 
Culinary utensil, J. A. Collins povest re 836,440 
Cultivator, L, D. Tucker. ee es 856,156 


Cultivator, 8. D McGuire. . 856,455 
Cultivator, tree, G. B. Reeve. 836,214 
Cut out, Bundy & Manwaring. 836,482 
Dam, diteh, G. H. D. Ross 36,27 














Dentist's tweezers, W W. Burgin 836,299 
Derrick swinger, G. P. Wern S36, = 
Disk scraping mechanism, I. J. Kaar 236, 
Display case, R. Turner, Jr 


Display rack, M. B. Hill 
Doll house, hanging, H. Bitner 
Door check, D. Schuyler 
I r hanger, ©. A. Buckley 
Door opener, J. & L. Reinert 
Draft equalizer, C. L. Roberts ‘ ‘ 
Draft tree, folding, G. W. Walker....... 
Drawing tnstrument, A. Shaker 
Driers, discharging device for, M. F. Kevlin 836,325 
Drum, heating, F. J. Kobuach e ®. 
Dry cell battery, G. L. Tarver - 836, 
Duplicating and swaging device, 8. 8S. Millett 836,196 
Dye and making same, red violet to violet | 
blue, G. Engi 836,509 
Dye vats, apparatus for circulating liquids } 
in, L. Duamons ; 
Dye, yellow anthracene, Schmidt & Tust 
Ber tab, J. J. Callahan.........sccccsess 
Elastic wheel, J. C. M. Passeron ’ 
BKlectrie cireuit switch, Seavey & Millen.. 8 
Electric currents, means for controlling the 
supply of, F. W. Schneider.. 836,279 | 
Electric tube lighting, D. M. Moore, reissue 12,561 
Electric waves, means for receiving Intelli- 
gence communicated by, G W. Pickard 836,531 | 
Electrical attachment plugs and the like, 

















cap for, F. E. Seeley 836,468 | 
Electrical conductor and joint therefor, F | 

J. Tone se gu : 836,155 
Electrodes for electrical accumulators by 

means of cor tinually working machines, 

me anefnc ture of, BE. W. Jungner be 836,261 
Elevator See Grain elevator 
Elevator door safety attachment, Gill & 

Meehan 836,572 
End gate and scoop bo ard for wagons, R. P. 

Dunham - 836,102 
Engine, A. G. Heggem 836,186 
Engine sparking igniter, gas, H,. A. John 

ston . 
Engine starter, G. F. Brandbuber e 
Engine starting Means, explosion, C. J 

Coleman esees 836,365 
Engines, automatic cut off device for, pe 

& Peterson oes oe 836,254 
Engines, ignition device for “explosion, A. 

Clement ‘ . . 836,003 
Engines, lighter bar frame for rag, B. A. 

Peterson . ‘ , 836,459 
Evener, Moe & Norblom 7 


Excavating machinery, W. Ferris. . 

Excavator, G. W King ee 

| Eyeglass guard, L. F. Adt.. 

Ryegiass mounting, W. E. Arnold 

Eyeglass mounting, McKee & Oftedah!l 

Feed for steam boilers, automatic, de La 
Rochefoucauld & Meland 

Fence post, J. J. Senn 

Fence post, cement, J. F. MeBlroy 

Fencing tie, wire, F. J. Collar 

Ferrule driver, spile hole, R. Woerner 





Fertilizer distributer, W. J. Elsom . 836, 375 
Fertilizer distributer, J. K. Gourdin........ 886,573 
Fiber disintegrating machine, Morrison & 

Dickinson 836,126 
Fibers and other particles from waste water, 

apparatus for recovering, ( Bache- 

Wug . ‘ oe 836,078 
Fibers or artificial silk, manufacturing tex- 

tile, J. Vermeeach . cee .. 886,620 
File for correspondence, etc., vertical paper, 

Cooke, Jr 


Filter cell lifting implement, B. D, Pinkney 
Fire escape, F Sryant . ’ 
Fire escape, R. Lytle 
Fire extinguishing apparatus, L. L. Pe 
Fire extinguishing compound, BE. W , oF 
Fire window, automatic, G. Yunker 
Firearm, L. Stlennon 
Firearm, T. C,. Johnson 
Firearm, T. G. Bennett ° 
Firearms, firing mechanism for, 6 BE. With 
ere ‘ 
Fireproof building construction, J. A. Fer 
guson . 
Fireproof receptacle, G. C. Witt.. 
Fish trap, C. R. & O. G Ferguson 
Flour reel attachment, A. P. & C. E. Spitzer 
Flue stopper, ©. A. Roseland 
Fluid pressure brake, H. H. Westinghouse 
Fly eatching device, H. R. Corbett 
Foot ball, T. G. Aitken ‘ 
Forceps, animal, F. M. Rowe 
Fuel burner, J. M. Schutz 
Fuel, manufacture of peat, R. A. Kellond 
Furnace, G. Politz 
Furnace grate, T. B. Martin 836,647 
Furnace smoke consuming attachment L 
D. Mobler 836,597 
Furnaces, automatic drying feeding, and 
cinder removing apparatus for ore, | 
Hickey 
Game, W. J. Roche 
Game apparatus, H. K. Christ 
Game table, A V Bush 
Garbage can, M. C. Birnie 
Garbage furnace, W. F. Morse.. 
Garment fastening, E. Kusche.. 
Garter, D.- Broadbelt.. ‘< one 
Gas burners, controller for use in connection 
with the ignition of, V. C. J. Nighting- 
° Gheseoenee 836,274 
Gas burners, device for lighting by electric- 
ity reversed, P. Bernard... oe 
Gas generator, G. L. Gerrard.. as 
Gas generator, acetylene, M. F. MeNelly 












a) 
263 


26 





Gas generator, acetylene, ©. A. King... 
Gas lighting mechanism, time, N. F = 
lund 


Gases, preparing solutions of, H Hows ard. 
Gate, J. L. Woolard.... ooccncese 
Gear cutter, J, Voss . &: 
Glass insulators or other * glass arth ies, mak- 








ing, H. M. Brookfield ER 836,208 
Glass insulators or other similar glass ar- 

ticles, apparatus for making, H. M. 

Brookfield Faaceccaneseses 836,297 
Glass, process and apparatus for drawing | 

Smeets, F. W. OCMbRMRM. .cccccccsccsccces 836,439 


Glove, spraying, J. ay... eb 
Gloves, trank for finger tipped, a. 





° 836,18) | 
J. | 


Weakley ocvecses 836,476 | 


Gold washer and amalgamator, J. eH South- 
wick 836,148 
Governor for gasolene engines, Cormack «& 
Zumdah! - 
Grain elevator, J. S. Metcalf 
Grain feeder, J. Weltk 
Graphite, production of, BE. G 
ase grubber, ¢ Ww Stark ee 
Grass receptacle, L. Wildermuth 
Grate bar, E. A. Wildt ° 
Grate operating mechanism, Thow & Nisbet & 
Grindstone fixture, C. H ‘oster 
Gun, automatic spring, BE. Muller-Bralitz 
Gun or rifle, pneumatic, J. Picken.. 
Gutta percha, extracting, A. Arnaud ’ 
Hame staple and clip connector, MeMille n 









5,006 
3 





& Anderson..... 1... .ceese ¥ 836,525 
Handle. See Saw handle. 
Harrow, P. Laursem........+6...005- HRS 


R26, 
Harrow and cultivator, combined, H. Smith 836,540 
Harvester reel supporting eee, Cc 





POGIGOR oo cvcceccscccccccceccccscccecs + G8G,200 





‘A here Read over the list 

lowand thenthink 

e carefully. Have 

you ever known 

nical training fit- 

ee ting him for any 

one of these posi- 

of employment or 

00 not receiving d 
good salar 


think how inde- 
pendent the same 
training would 


of occupations be- 
a man with tech- 
tions who was out 
course not! 1 4. 


make you. 

You can get this training without 
leaving home or loss of time from pres- 
ent employment by the wonderful sys- 
tem of instruction of the International 
Correspondence Schools. You only need 
write and say which of the following oc- 
cupations you would like to be fitted for. 
ghteman, Civil Engineer, Chemist, 

Electrician, Electrical Engineer, 
i Engineer, Telephone Engineer, Electric 
Lig Suapt., Surveyor, Stationery Engineer, Build- 
ing Contractor, Architectaral Draughtsman, Architect, 
Bridge Engineer, Struet’l Engineer, Mining Engineer. 

Full details of the plan costs you noth- 
ing. The instruction that will mean your 
success in life will cost you but little, 
either in time or money. Is it not worth 
an inquiry? 

International Correspondence Schools, 
Box 942, Scranton, Pa. 
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Factory Clerks and 
Superintendents 


We can help you to increase your earning 
power from 25 to 50% by means of our Course 
of Instruction in COST ACCOUNTING, 
We can teach you not only to devise and 
instal a system for the place you now fill, but 
to build factory systems for others. In fact 
we can teach you to become a COST 
EXPERT. Hundreds of our students are 
to-day filling the best positions. Do you 
want to be helped as we have helped them ? 
Let us show you how we do it. It costs 
nothing to investigate. The cost is small 
and we give you all the time you want in 
which to pay it. A few of your spare half 
hours for the next few months will put you 
in a position to demand far more salary or 
to produce far better results. There is no 
way to advance except through knowledge. 
Let us teach you. Drop us a postal card 
and ask for our plan for teaching you how 
to become an 


Expert Cost Accountant 


The International Accountants’ Society, Inc. 
59 PORT STREET, DETROIT, MICHIGAN ' 























Obviate Tire Troubles 


228 and 229 South St., New York, U.S. A. 


Gees, Micn., Dec. 21, 1905. 


INNER. TUBES 


will largely 


STRONGEST TUBES 
Imported or Domestic 
PARKER, STEARNS & CO. 





nay MOTOR CO., Svracuse, 
NTLEME. £ 





Brennan. Yours very truly, 
BRENNAN STANDARD MOTOR 


Mounted with Individual Clutch Gear, also Furnish Sliding Gear 


Ss For the Assembler and 
WI 
A. Our new Es “ 


wi The 20 H. P. licker 1 bought of you three years 
, to run my ie har 


waaler, is a dao 





for stacking, and 








the work so easily. 


not stop once, 


ranstn isi 
Motors from 6 to 80 





orse Power. 







CHAS. J. JAGER CO. 


Boston, Mass. 


is simple, easy to control 
and cheap as to fuel 

I did my threshing 
with it, running « large 


separator, with blower 
t 


© run with as 
power, if not 
than the large 

Crowds 


took about three hours 
to thresh over 400 bush- 
els of grain and we did 


Any one wanting a 
motor will make no 
mistake if they get a 

J. B. HAUSE, 


JA G E R Merine 
4-Cycle Engines 


Skillfully designed and well 
built. Single lever control, com- 
bining automatic carburettor 
with spark advance. Develops | 
wide speed range and reliability 
under most trying conditions 
Sizes 3to@h. p. Send for catalog. 


281 Franklin, cor. Batterymarch St., 





Repairman 


Special Prices on all makes of Tires. 
blishment January First. 





Prices are moving the goods. 


NEUSTADT AUTOMOBILE & SUPPLY CO. 


826-830 S. 18th St., St. Louis. Mo. 


ye Write for snaps. 














strong, roomy drawers olds as 


for Catalog. 


- Spring St, Columbus, (. 


Stallman’ 4 Grecia Trash 


sy to get at everything without 
pom hd anything. No fatigue 
in packing and pageciing, Light, 


much and costs no more than a 

box trunk. Hand-riveted ; 
strongest trunk made. In small 
room serves as chiffonier. C.O.D 
with a of examination. 





























To Book Buyers 








We have just issued a new 
112-page catalogue of re- 
cently published Scientific 
and Mechanical Books, 
which we will mail free to 
any address on application. 


MUNN & COMPANY 


Publishers of Sctentiric AMERICAN 


361 Broadway, New York 














MILLS FOR ALL MATERIALS. 


BU ter! telah ei 
MAC HINERY FOR GRIND 
LRAIN, CR ING ROCKS. ; 
PULVER ZING ALL HARD 
STANCES. WE HANDLE AL 
KINOS OF MATERIALS FROM COT 
TON -SEED T0 ROOTS AND HERG 
BY AN UNEXCELLED PR 
Es WANT 
LAMILL OR GR NDIN 
MACHINE, COME 
PUS AND YO 
GET THE BEST 
AND STILL SAV 
. | W/T, § OM: MONEY 
ALW Ht US ON 44ND vp 
DE € AND yoy MONE. 
SPROUT, WALDRON & CO 
4) MUNCY, Pa 








Over 70 sizes and styles, for drilling either deep or 
shallow wells in any kina of soil or rock. Moun 
on wheels or on silis, With engines or horse powers: 
Strong, simple and durable. Any mechanic cap 
Operate them easily. Send for catalog. 


WILLIAMS BROS., Ithaca, N. ¥. 








Concrete Reinforced Concrete 


AND 


Concrete Building. Blocks 


Scientific American Supplement 1543 contains an 
article on Concrete, by Brysson Cunningham. 
The article clearly describes the proper com- 
position and mixture of concrete and gives 
results of elaborate tests. 


Scientific American Supplement 1538 gives the 
proporition of gravel and sand to be used in 
concrete, 


Scientific American Supplements 1567, 1568, 
1569, 1570, and 1571 contain an elaborate dis- 
cussion by Lieut. Henry J. Jones of the 
various systems of reinforcing concrete, con- 
erete construction, and their applications. 
These articles constitute a splendid text book 
on the subject of reinforced concrete. Noth- 
ing better has been published. 


Scientific American Supplement 997 contains an 
article by Spencer Newberry in which prac- 
tical notes on the proper preparation of con- 
crete are given. 


Scientific American Supplements 1568 and 1569 
present a helpful account of the making of 
concrete blocks by Spencer Newberry. 


Scientific American Supplement 1534 gives & 
critical review of the engineering vulue of 
reinforced concrete. 


Scientific American “Sepptemants 1547 and 1548 
give a resume in the various systems 
of reinforced concrete construction are dis- 
cussed and illustrated. 


Scientific American Supplement 1564 contains an 
article by Lewis A. Hicks, in which t 
merits and defects of reinforced concrete are 
analyzed. 


Scientific American Supplement 1551 contains 
the principles of reinforced concrete witb 
some practical illustrations by Walter Loring 
Webb. 


Scientific American Supplement 1573 contains 
an article by Louis H. Gibson on the prin- 
ciples of success in concrete block manufac- 
ture, illustrated. 


Scientific American Supplement 1574 discusses 
steel for reinforced concrete. 


Scientific American Supplements 1575, 1576, and 
1577 contain a paper by Philip L. Wormley. 
Jr., on cement mortar and concrete, their 
preparation and use for farm purposes. The 
paper exhaustively distusses the making of 
mortar end concrete, depositing of concrete, 
facing concrete, wood forms, concrete side- 
walks, details of construction of reinforeed 
concrete posts. 


Fach number of the Supplement costs 10 
cents. 





of pagers containing all the articles 
» a. Sail will be mailed for $1.80. 





Order from your newsdealer or from 
MUNN @ CO. 
361 Broadway, New York City 
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Classified Advertisements 


in this column is 50 cents a ling. No less 
Ry rt ‘more than ten lines accepted. Count 
b— words fo the line. All orders must be acco! 
panied by a remittance. Further information sent on 











request. 
SALE AND EXCHANGE. 
Kngine Lathe, swings in, takes 25 in. 
ody ee ors; ‘oom »lete with full ene Genes 
be tall size threads, 3 to 40 in.; price only $41.00, Ad- 
p be L. F. Grammes & Sons, Allentown, Pa. 
¥OR SALE —United States and Canadian patents. 


best surf-actuated motor. The only Motor 
The Woumeiont regularity for qyaeme operation. 
Xadress ‘Tad Danford, Granby, Colo. 


BUSINESS OPPORTUNITIES. 


LE.—Portable Compressed Air House Clean- 

iy! Ade and Machinery sold to responsible jes 

. rate in cities of from five thousand inhabitants 
pd one ards. Hach Portabie | Ulegning Plant has an earning 
“of from $50.00 oy, per day. at a cost of 


f r day. Capi 000.00 1 

Ser Ba Penton cos ane te om $350. $360.00 

upwards. Over 10 oapanies operating our system. We 

: are the pioneers in the business, and will prosecute all 

infringers. State references. Address General Com- 

4 Air Honse Cleaning Co., 445g Olive Street, St. 

puis, Mo. 

0 SELL STOCK—IF you Wane CAPITA , 

Bn My for my booklet, “ How to Sell Stock ;" telis 

how capital is sec ured, how to reach investors by mail, 

by advertising. by personal solicitation; how to get 

investors’ names, bow to write proenectas. Cash A. 
Harris, 6076, 1 Madison Avenue, York, 


entific Business Letter Writing by mail 
A Sho built up half-a- million-dollar business. 
Big demand for good correspondents, tiny y tus free. 
Page-Davis School of Letter Writing, Dept. 89, Chicago. 


|, PATENTS.—To buy or having one to seil, write 
Phe Coby 719 Mutual Life Building, Buffalo, N. Y. 


. DIRECTORY OF CIGAR AND TOBACCO 
eee af Tobacco Dealers, etc. Price | &. 
For farther information address Tobacco Leaf Pub- 
lishing Co., 82 Beaver Street, New York. 


N PICTURE MACHINES, Film Views, Magic 
a Slides and similer Wonders For Sale.’ Cata- 
logue Free. We also Say Mag agic Machines, Films, Slides, 
ete. T. 8. Harbach, 809 Filbert St., Philadeiphbia, Pa. 


D CHANCE FOR A CAPITALIST with $10,000, 
es control with inventor and equip factory for 
making an absolu' ely waterproof, sanitary aud fadeless 
wallpaper at reasonable prices. Process not Ln. pape 
pall paper artistic and fit for any room. No al coat- 

Immense demand assured. Sample ant full parti- 
a ars. Address W. B. Ellis, 11 Bast 42nd Street, New 
Yors. 


STILL.—Fits any Tea Kettle. Guaranteed 
aks too quarts per hour. Without kettle $2 00. 
Express prepaid in United States $250. Adams Co., 306 
West Polk Street, Chicay 


WANTED.—Superintendent to take charge of small 
plant for manufacturing mechanical specialties and 
machinery. Must have practical experience in modern 
shop methods. Write giving full ex — se and 
required. Superintendent, Box 773, York. 


ANOFACTURE M®TAL SPECIALTIES of 
all uinds. Best equipment, Send sketch or model for 
estimate, stating quantity. Hayes Manufacturing Co., 
45-75 Maybury Avenue, Detroit, Mich. 


LeAGe TO INVENT and develo pow ideas for 
@ are not patent lawyers. nm School of 
Piven. P. O. Box 3566, Boston, Mass. "Particulars 


iewarrasia -All makes, all prices. Twelve 
stores in principal cities. Catalogue and address of 
nearest store sent on ey oy uest. e lypewriter Ex- 
change Company, Dept. A, 343- AB, New York. 


AUTO CAR PRACTICE.—* Homans’ Self-Propelled 
Vehicles.” 1907 edition just issued, right up to date, is 
the most complete book on the motor car; practical, 
fully illustrated, 600 pages, handsomely bound. Price 
$2.0 post paid, money bask if not —" 
wanted. Specimen pages free upon requ 

ticuiars and information address Theo. Audel & Co., 
Br Fifth Avenue, New York. 


TYPEWRITERS. 


TYPEWRITERS OUR OWN MANUFACTURE fully 
guaranteed at specia! prices to those who will recom- 
mend the American to their fends. American Type- 
writer Co., 261 Broadway, New York. 


POSTAL Typewriter $25. Daly veal real typewriter at low 
cost. Combines Universal Keyboard tap] manifold- 
ing, os aeeoe stencil cutting. Visible writing, in- 

ble type, prints from ribbon. Imperfect 
alignment impossible Will stand bardest wear; practi- 

t proof Agents wanted. Write Postal 
Typewriter Co., Dept. 17, Norwaik, Conn. 


TYPEWRITERS. Yor a minister, lawyer, literary man 
or woman, or my person who writes, or for people who 
wish to learn a desirable and lucrative occupation, can 
ie imagine a more acceptable gift than a No. 2 Sun 

yoewriter, at $40.00? Sent upon examination to re- 
sponsible parties. For full information and particulars, 
a Sun Typewriter Company, 317 Broadway, New 


HELP WANTED. 


DRAFTSMEN.—Are you looking for advancement? 
Do you want to get off the board? Hundreds of positions 
= Capable men at $900-$2,500. Write usto-day, Hap- 

, 305 Broadway, New York. 


UNUSUALLY GOOD SALARIES and a strong 
a for men in the photo-enaraving business. 
The wonderful increase in the use of illustrations 
in all newspapers and magazines creates 
filled call for men to turn out cuts. 

Dollars to Fifty Dollars a week is eas 
You e¢an learn = aying trade in New York 
a evening Address «United States SeRoo 
to- Bhgrav ing, 46 Pe treet, corner Par 
Row, New Y 


WANTED.—Competent Draugbtsman and Designer 
with experience in fandling men, for position with ma- 
chine shop. Salary $1,500 to sae A, ye hoe tan me 
on experience, Apply to Draughts 


PATENTS FOR SALE. 


AUTOMOBILE PATENT FOR SALE. — Protects 
amaged tires, prevents skidding. Sure of big sale. 
Made cheaply. ‘Not able to manufacture. Will sell patent 
oron royalty. G. Adams, 1000 Spruce St., St. Lo’ Mo. 


OFFERS INVITED FOR PURCHASE OF UNITED 
Ptates Patent covering novel and useful device for 


Better than nose s. Wm. Oliver, 
ine 0 P Se Georgetown, D. C, -— 


FOR SALE.—Valuable patent in plumbing line. Will 
sell all or or pest are. —— 4 toc investigation. 
its can be made Tess int, 917 

Seven enth. Avenue, New York. ica 


FOR SALE.—U. 8. Patent No. 811,522 
4 granted Jan.., 
196, on a anopy for launches. Excellent 
Pp prtun OT pa manufactur’ ian 
Address John Po tock, East Rutherford, vs anette 


PATENTS SOLD ON COMMISSION,-If you wish 
buy 43 sell a patent write for particulurs to EB. L. 
be renee 7 Broad Street, Boston. Patent Sales Exclu- 





‘DRAMATIC. 


ad QUNG MEN WANTED to learn stage mai anagem, 
b e dancing, n Py 
en araduates at fro rom 





inst: 
take a al lesson at “eS am and be convinced that you 
can 
For full ull Serticulars and mid ta write, 
een, eee ed Wayburn, 115 West 42nd Street, | 


PARTNERS WANTED. 


WANTED,—Partner ey money to pe yond 
lace upon market oe L any one 
oes quick bg pa ‘a full particulars 


P. Fowler hears sod pra 


EXPERIMENTAL WORK. 


JOHN F. PITZ, INC., 89 FRANKFORT 8T., makers 
of patterns and models. Every a for alding in- 
ventors to perfect their ideas. Large contracts 
patterns a specialty. 


» bel ded 


MACHINERY FOR SALE. 


1F interested in er for an: Mine ra 
fusing. electric Inchtinee marin 3 hae ae ene 

information on the most im roved peocene oll e a4 
by sorees for catalogue to Remington ol engine Go. 


address H. 

















STEAM BOILERS. 


THE RECORD of the Hogan Water Tube Boller 
eootee Se Cage se | 2 eee steam 
g or kn . Bu ames dge- 
Held Park, N. J. information foe the asking. = 





FACTORY AND MILL SUPPLIES. 


FACTORIES, CUT DOWN YOUR INSU cE 
rae in a Caldwell] Tank and ‘’ower Tor tire pro A 
Wy ali 


a Unce up, no farther ex pense. 
nsurance com, erences in ev r ect 
Arkay Stave Co., of Columbus, Miss., ust % Saves us 
es a a mth.” ‘ustrated Catalogue and Price List 
free. W. BE, Caldweil Co., station D D, Louisville, Ky. 





BOOKS AND MAGAZINES. 


MAG AZLNES, Newspapers and all periodicals at Jow- 
est club prices. Our catalogue contains a list of 3,000 
periodicals and combination offers. id mn 
uide, 40 pages and cover, sent Free for toe aski 

nnett’s eanaine Agency, 6 La Salle St. Chicago. 











i 
Hat fastener, J. J. Dukety............... 856,183 
Bay BOGe, FT. GMs 6. icc ccctcscccccse 836,541 
Hay loader, H, O. Culver, reissue........ 12, 
Hay rake, C. Pearson............ 836,138, 836,206 
Hay rake, push or swee 2 F. Anderson.. 836,171 
Heating pad, electric, Shellhamer.. 836,282 
Heating system, steam, BE. ‘% Manny g 


Hoist, BE. YX. Moore 


Horseshoe pad, Z 
Hose coupling, J. 


Peliar 








Hose supporter clasp, H. Binney....... . 
Hub, vehicle wheel, C, Shaffer....... 5 
Mepeme, ©. BD. FOBRecccccvcccsicsccce 836,400 


e 

Hydraulic press with double piston ram 8. 

. Webb 
Igniter, A. C. Menges....... 
Incubator, G. Hacker....... 
Incubator heater, G. Hacker.. 
Induction coil apparatus, E. @. 
Inhaler, pocket, C. P. Moore.. 
Ink well, J. A. Cunningham 
Insulator, electric outlet, J. 
Insulator, high potential, F. 
Jewel setting, W. B. Allen................ 
Journal box, antifriction, D. Allen........ 836,428 






TED: 0. 6:50.66 606 nh0cn ences nd eceecdeeave 36, é 
Knife polishing device, H. J. Hutchinson.. 836,189 
Label holder, dispensing, J. Brynildsen. 836,086 
Ladder and ironing board, combination step, 

RR ier eer 836,112 
Lamp burner, G. A. Hall...............5. 836,111 
Lamp shade, detachable incandescent, H. 

BP OUMAG, * FP. «3.5 .c sith dn ska ei tre bie cll 836,490 
Lantern, ©. Ky BcheWt ss ....00bescccctcss 144 
ONG, By Wi MNS do conistincdenccad 836,574 
Lasting and tacking machine, H. Walther.. 836,200 
Lathe, crank axle, J. L, Bogert pd ne oes 836,360 
Leaf, sample, 0, ‘anchell Pte er Ror TET ee : 836,358 
Lens clamp, Scudder & Holmann.......... 836,147 
Lenses, apparatus for producing bifocal, 

i Ms GD, 0 0 bdMhincs vckbaseeee ste és 36,486 


Letter, electric sign, H. B. Camp.......... 83) 
Leveler and scraper, road, C. W. Beatinen 836,506 


Lid and cover, ventilated, E. L. Bauer.... 836,174 
Life saving suit, pneumatic, E. Morrell.... 836,524 
Lighting apparatus, G. B. Hulse.......... 836,114 
Line holder, J. F. Deor poercesevasee 836,193 
Line sounder, main, J. “a baal bbasneiade 6, 
Linotype machine, P, T. Dodge............ 836,374 
—— machines, ogjuctenic’ “finer for, L 

Cbd 6664 6bdh00ns + oonen > bees Canons 836,349 


G5 00s 0oesn bin pence dens oases ee 83) 
Liquid. fuel burning furnace, BE. H. Peabody 836, 
Lock and latch, J, Lor 
Lock and latch mechanism, H. G. Voight.... 836, 
Lock mechanism, H. G. Voight 836, 
Lock mechanism, Caley & Voighi neePeseoes 836. 
Locomotive pilot, F. W. Renner.. 
Loom, pile fabric, BE. 8. Craddock........ 836,305 
Looms, device for holding thrums or knotting 
threads in, E. Marschner.............. 8: 
Lubricating device, F. W. Hall... 
Lubricator, Matson & Baldwin. 
Lubricator, Matson & Zeyen......... 
Lubricators, distributer for force seat, R. 









in 836,308 
Mailing tube, . ererrretyT 836,200 
Mantle supports, forming, Cc. M Lungren. . 836,123 
Match safe, C. Pickard. 5 





Mattress, J. Kinyon. 
Measuring machine, automatic, J. 


Froelich 836,185 


Mechanical movement, N. Howard........ 836,579 
Metal pipe, cast, R. P. Barnstead........ 836,173 
Metal screen, H. W. & W. W. Watson, 


836,419, 836,475 
Metal working machines, tool feed mechan- 

ism for, D. L. Chandler.............. 836,631 
Micrometer for measuring the thickness of 

paper and other sheets, H, F. Provandie 836,605 
Mill. See Rolling mill. 

Mills, pneumatic bobbin conveyer for, P. 

Me BOONE, 060.4608 5 yc shanthaes bebdadc cs 836,320 
Miner’s cap attachment, W. N. . 836,481 
Mitt, base ball, J. Gamble PEE RESTO TY 836,378 
Mixer for concrete, cement, or other sub- 

WERUOSR, WH. ie. Gib oc ccc ccvcennscse 
Mixing machine, W. J. Judd....... 
Molding mechanism, I. A. Perjue 
Molding or electric wire conductor, W. H 





S,.. Bas 552 nig 6 she due tte 6650600 836,121 
Molds, — sand, J. A. Rathbone...... 836,342 
Mop, Yenason PET ee ee 836,115 
Motor Satine switch, T. von Zweigbergk.. 836,427 
Music chart, Re Rep com protead 36,570 
Muzzie, A. *  . Sorter 836,413 
Napkin holder, G. W. Peters............ 836,458 
BS erry ee 836, 152 
Ot Beek, A. BR. Meee. ccc.cecvcccecesccce 836,507 
Orange clipper, J. G. Kyle..........++-: 836,388 
Ore separator, A. J. Bauer..............++ 836,553 


Ores, etc,, automatic drying apparatus for, 

Gy FE 0 n600eda ccectincatewseel o+++» 836,187 
Ores, treating, W. A. Hendry 836,380 
Ornamentation, protecting the ‘inside of ves- 

sels during the process of, BE. L. Toy 836,415 


Oven, sectional, R. Crawford.............. 836,245 
Packing, rotary shaft, W. F, Somes........ 836,408 
Pail, oyster, W. Seyser.................... 836,499 
Paper boxes, machine for making necks for, 

Bi, GRRE co nsccpetbvénvecsecccces 36,399 
Paper coating machine, J. O. Parker...... 836,336 
won a eC and amashing machine, com- 

bined DEY 6 o'sa'b  os'0s GUbacdd 836,637 


Paper feeding Saiki o.. B, aeaws. - 
Paper folding machine, J. H. Adam - & 
Parer, vegetable, 0. P. Radsc 
Pen, blotter, and other appliance, combined 
fountain, Lurye & Lewis.............. 
Pen, self filling fountain, R , TE 
Pen wiper, C, F. R. Stupe......... 
wa 3 voi, and the like, holder for, N. 
Pencil sharpener, J. H. Cook.. 
Perforator, . Weidner.... 
Phonograph, Sp. “6. Bmiths 
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gon, Safety Automatic Revolver, 
charge impossible, a2 and 32 
. barrel (or 38 calibre, 34 -in. 
rubber stock. nickeled finish, 
ocket size, 2-in, barrel, same 
-in. barrel, 50c:} 5-in. $1.06; 
$1.50 extra, Pearl stock, 32 
bbe, $1.25 ext 38 calibre, $1.50 
. , any size, soc, 
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Just Published 3 


The New Agriculture 


By T. BYARD COLLINS 


12mo, 374 pages, 106 illustrations, cloth, price $2.00 

















HIS new and authoritative work deals with the 
subject in a scientific way and from a new view- 
point. Dr. Collins has devoted his lifetime to the 

study of changing economic agricultural conditions. 
“Back to the soil” was never a more attractive proposi- 
tion and never so worthy of being heeded as during these 
opening years of the twentieth century. Farm life to-day 
offers more inducements than at any previous period in 
the world’s history, and it is calling millions from the 
desk. The reason for this is not at first obvious, and for 
this reason Dr. Collins has prepared the present work, 
which demonstrates conclusively the debt which agricul- 
ture owes to modern science and the painstaking govern- 
ment and State officials. Much of the drudgery of the old 
farm life has been done away with by the use of improved 
methods, improved stock and varieties. All this tends to 
create wealth by increased value of the product and de- 
creased cost of production. Irrigation, the new fertiliza- 
tion, the new transportation, the new creations, the new 
machinery, all come in for a share of attention. The 
illustrations are of special value, and are unique. All who 
are in any way interested in agriculture should obtain a 
copy of this most timely addition to the literature of agri- 
culture. A full table of contents, as well as sample illus- 
trations, will be sent on application. 


MUNN & CO,, scicnttircian” 361 Broadway, New York 














































Scientific American DeceMBER 1, 1906, 














| Valuable Books 


i Home Mechanics 
for Amateurs 


This book bas achieved ar unparalleled success in one 
week, and a Special Edi- 
tion of 4,000 copies bas been 
ordered. It is by far the 
largest and best book on 
the subject ever offered at 
such a tow price. it tells 
how to make things the 
right wuy—the “only way 

at small expense. it will 
prove of value toe you 
much more than you rea! 
ize. Do things with your 
hands. Send for a cireular 
aiving contentse—the circu- 
lars cost only a cent the 
book $1.50 poscpaid. If the 
book could meet you face 
to face you would be the 
first to purchase. The first 
large edition is almost 
gone, order to-day. 


370 Pages 326 Engravings Price $1.50 
TWENTY-THIRD EDITION 


EXPERIMENTAL | SCIENCE. 


Revised and Greatly Bnlarged. 2 Octave Volumes 1,100 
Pages. 0 Iitustratwas. Cloth Bound, Postpaid, 
#5.00. Half Moroceo, Postpaid, $7.00. 

BXTh peleednnd Al, SCLENCK ts so wel! known to 
roany of our readers that it ts hardly necessary now to 

a description of 
fhis work. Mr. Hopkins 
deciced some months 
ago that it would be 
necessary tO prepare a 
new edition of this work 
in order that the many 
wonderful discoveries 
of modern times might 
be fully described in its 

pages Since the last 
edition was published, 
wonderful develop- 
ments in wireless teie- 
graphy, for example, 
have been made. t 
was necessary, there 
fore, that a good dea! of 
new matter should be 
added to the work in 
order to make it thor- 
oughly up-to-date, and 
with this object in view 
some 30 pages have 
been added. On ac 
count of the increased 
size of the work, it has 
been necessary to divide 
it into two volumes, 
handsomely bound in 
buckram 


REVISED and ENLARGED EDITION 


The Scientific American 


e Of Receipts, 
¢ clo edia Notes and 3 
Queries. * 

15,000 Receipts. 734 Pages. 
Price, 85.00 in Cloth, 86.00 in Sheep. $6.50 


in Half Merecce. Post Free. 


This work has been re 
vised and enlarged, 


900 New Formulas, 


The work is so arranged 
as to be of use not only to 
the specialist, but to the 

eneral reader it should 
nave a place in every 
home and workshop A 
circular containing full 
Table of Contents will 
be sent on application. 

Those who already have 
the Cyclopedia may obtain 
the 

1901 APPENDIX. 


Price, bound in cloth, $1.00 
pak 


M AG | Cc; Stage Illusions and Scientific Diver- 
. sions, including Trick Photography 

This work appeais to 
old and young alike, and 
it is one of the most at- 
tractive holiday books of 
the year. The illusions 
are illustrated by the 
highest class of engrav- 






































































































the tricks are, in many 
eases, furnished by the 
prestidigitate “urs them- 
selves. Conjuring, large 
stage iNusions, fire-eat 
ing, «wor d-ewallowing, 
ventriloquism, mental 
magic, ancient magic, 
automata, curious toys, 
stage effects, photograpn- 
le tricks, and the projec- 
tion of moving photo- 
graphs are all well de- 
sertbed and illustrated, 
making a handsome voi- 
ume. It is tastefully 
[ine and bound. Aec- 
nowledged by the prp- 
, foesion $0 be the Stan 
By A. A. Horkine. 568 pages. ORD iltuee >. Magic. 


JUST PUBLISHED 
Scientific American 
Reference Book 








t2me. 516 Pages. I 
fie ® Pine lustrated, 8 Goeteree 





-40, post 

The result of the queries of 
three geverations of readers 
and correspondents |s crvstal- 
ligect in this book, which has 
been in course of preparation 
for months, it is indispensa- 
ble to every family and busi- 
hess tan, It deals with mat- 
ters of interest to everybody 
The book contains 50,00) facts 
and is much more complete 
and more exhaustive than 
anything of the kind which 
has ever been attempted. The 

Selentific American Refer- 
ence Book ” has been compiled 
after gauging the known 
wants of thousands. It haa 
been revised by eminent sta- 
tisticinns. information has 
been drawn from over one ton 
ot Government reports alone. 
It is a book of everyday reter. 
enee- more useful than an en- 
eyclonedia, because you will 
find what you want fnan in 














tae stant In a more condensed 
' orm. Sixty years of expert- 
nee alone have made it poasibie for the publishers of 

the ENTIFIC AMERICAN to present tothe purchasers 

of * a reinarkable agwregation of info rmation 


MUNN & CO., Publishers, 361 Broadway, NEW YORK 
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Phonograph for My pbonograpbic 
records 


Fho pews paper, ‘a toning, 0. 8. Poul- 


$36,050 


- 836,461 


Pho to weraphic printing machine, G. N. Wins- 


Piano stinthens nt, ‘automatic, J. A. Smith, 
reissue eeecee . . 
Pigments by electrolysis, producing, E, D. 
Chaplin . : cosece . 

Pintle retainer, ( W. Morris..... 

Pipe threading and like machines, work bold- 
ing device for, M. H. Spear.. 

Plaiting apparatus, A. Holmes 

Plant supporting de enae] W. Maxfield 

Planter, W. Sobey..... <e o's 

Planter, potato, L. V. McKvers.. 

Pianter, potato, J. Petermann, Jr. . 

Planters, riding attachment for one-row 
walking grain and seed, J, Fisk 

Plow, W. T. M. Brunnemer 

Plow, A. G. Perry 

Poles, apparatds for treating the butt ends 
of, J. T. Logan . 

Power transmission, F. G. Harbord.. 

Power transmission mechanism, R. A. Wein- 


hardt oes 
Power transmitting mechanism, J. L. Nelson 
Power transmitting mechanism, variable 

speed Fr. H Everhart , 836,103, 
Presser foot mechanism, C, Pedersen 


Printing and other machines, sheet receiving 

apparatus at the delivery end of, Wood 
Goulding .... 
Printing machine, color, CC. L. Burdick, 
856,483, 

Printing preas, J. L. Firm P 

Printing press air cushion, R. Miehle 

Printing press inking device, J. ( Padgett 

Pumping apparatus, water actuated, A. E 
ones ** 

Punch or riveter, 8. 's Caskey ° 

Punching and like machines, feeding mech 
anism for A W ilzin 

Punching or like machine, feeding mechan- 
ism for, A. Wilzin..... ‘ 

Quill substance, machine for treating, W. 


Quill substances, machine for pre paring, 
W. Webster . . 
Rafts, means for securing logs in, M. F 


Brown ; . 
Rag engine, B. A, Peterson . 
Rail joint, R. M. Lynn.......... 


Rall plate, 8. Clary éene 

Railway reil and joint, C. B Powell. nerds 

Railway rail joint, W. 0. Sehroyer 

Rallway signal and gate, electrically -oper- 
ated, J. G. O. & I. D, Combs...,. 

Railway signaling system, electric, L. H 
Thullen coose ° 

Railway switch, . "RL "Parsons. 

Rallway switch, P. Scott i ee 

Railway switch, R. EB. Murphy.......... 

Railway switch, W. W. Miller. 

Rallway tie, E. D. Peugh 

Railway track, B, Molloy 

Rake See Hay rake 

Razor blade holder, J. G. Barnett 

Razor, safety, H. B. Stillman 

Razor stropping machine, B. G Kaufman 

Receptacle closure, W. W. Christense ny 

SS i! 











Record holder, disk, X. Cukier ee 

Record of speech, etc., magnetizable body 
for the magnetic, P. O. Pedersen ‘ 

Reel See Clothes line reel 

Refractory — and making the same, DB. 








jal and making the same, 
Acheson..... oe 
Refrigerator, L. J. Fe ldkire her a all 
Riddle, ‘0. F, Kime.... 0066 666GUES 
Riveter or punch, 8. 8. ¢ ‘askey. ee eee 
Road filling and le ome device, W. A. 
Pierce .... ‘ eee 
Roaster, HK. T Shortt... 
Rocking horse, 8. C. Hagan eee 
Rolling mill, J. Kennedy. ee 
Reofing, metal, P. W Turne r es 
Rotary engine, M. Angermann 


a 
Refrac om 
B. ¢ 


| Roundabout, aquatic, I Sutherland 





ings, and the exposes of | 








Rubber and for their repair, manufacture 
articles In, A. 8, Bowley....... 


| Rudder, auxiliary, W. M. Taylor. 
N 


Safe, coin, y. T. Gordon. 
Safe, provision, H. Nelson. 
Sash fastener, J. O, Fox 
Saucers and similar at apparatus for 
making, H. R yllie cesses 
Saw gage, N. 8. Bovis ° 
Saw guide, band, A. & K. Kaudela.. 
Saw guide, hand, O. F. Giffin... ‘ 
Saw handle, B. B. Olson éo <n . 
Saw machine, band, D. A, Kennedy 
Saw tables, automatic stop gage for, J. P. 
Bonte c6ssegenes 
Saw teeth, sewage for inserted, W. L Newell 
Searf pins, device for securing, A. Rainess 
Serew, automatically operated temper, R, 
cC, Jones : . . 
Seal, ¢ L. Wood 
Seal for bags, EB. J 
Seal, pocket, H. 8 
Secondary battery, L 
Sewage disposal, J. ’ ROCZAN....seceee 
Sewage disposal apparatus, J. W. Keegan 
Sewing machine band or tape guiding device, 
J. R. Moffatt cocsecese 
Sewing machine take up, C. "Pederse n. 
Sewing machine, two needle, R. Haase 
Shade and curtain fixture, W. H. Farrell. 
Shade bracket, Newton & Carl............ 
Shade bracket and support, J. A. Charlton. 
Shaft borirg avparatus, Frieh & Nollenburg 
Sheet metal bending machine, L. A. Biggar 





Shoe cleaner, H. A. Cottom.........« 

Shoe marsh, DT. TRIG s cc waccsccccs 

Shutter rolling, J. G. Whilson..... 

Sifter, ‘ash, J. J. Welr.. peedececoceces 

Sifter, dust proof ash, J. J. Domek, Jr...... 

Silica or the like, apparatus for working 
fused, Bottomley & Paget............ 

Silk, ungumming and dyeing raw natural, 
DCE ©ipua.c oes ktheseeseeees coos ° 


Smelting furnace, W. J Watson. . 
Smelting of sulfid ores, R Kondo ~~ 
Smoke consumer, Lewallen & Stetler 
Sound records, apparatus for molding, W. 





8. Tyler aS ehsweeboud 836,417 
Sound records, manufacturing, T. H. Mac- 

donald : ovseoveccees 836,646 
Sound records, "produc tion “of, I, Kitsee.... 836,510 
Spooler guide, J. M. Parker............... 836,137 
Spout for discharging liquids from barrels, 

shee t metal, P. D. A. Seebeck........ 836,467 
Sprin See Ve ehiec le spring 
Spr ing wheel, F. J. & O. Biehn.........05 . 836,204 
Stair, FP. Anderson. eee evceneced 836,172 
Stand or table, B. Wermer..........cses+0 836,551 
Staple magazine, T. A. Briggs 36, 662 
Statice discharger, W. L. Hardwicke. 836,574 
Steam generator, J. B. Van Oosterwyck 836,287 
Steam separator, I. Watts 836,549 
Steel from ordinary iron, manufacture of, 

A. Massott, Jr..... 836,520 
Stick pin, M. Kennedy. 836,262 
Stone sawing machine, BE. T. Pollard 836,533 


Storage cells or batteries, charging system 
f d D. Freund : 

Ww v Robinson ee 

vapor, { J Puffer : 
Street indicator, J. W Willson...... 
Suit case leck, J. Roche.............- 
Sulky, J. 8S. Coates eee 
Surgical instrume rat PR. J Osgood.... 





Switeh box, C Youmans 

Switch throwing .. J. A Feierabend. 

Switch throwing device, electric J 
Posey 


Syringe, hypodermic, H. J. Detmers... 

Table, J. Whitcomb... a 

Tag, H. P. Cannon 

Tank heater, N..M. Nelso 

Telegraph bey, E. M. MeConih 

Telephone attachment, J Silverman 

Telephone cireuits, means for eliminating 
or redacing the influence of ane 
eurrents on, C, M. Jacobs 

Telephone cord cirevit, A, DT. Libby. . 

Telephone exchange syst M. Davis, 
reissue 


eeee PUTCO ESSEC CCST Teter rer Ty 





836,268 


. 836,079 


. — Me 
° 836, 301 
. 836,211 


- 836,110 
. 836,456 








.. 836,548 
. 836,586 


. 836,348 


. 836,166 


. 836,660 


. 836,210 


. 836,312 


836,238 
836,530 





836,159 
836,001 


836,104 


. 836,200 





836,528 





836,424 


. 836,423 | 


| 
| 
836,420 


836, 621 


. 836,627 

. 336,460 

.. 886,517 
. 836,436 | 


836, 462 | 


. 836,609 | 


| 
836,243 | 


. $36,153 | 
836,135 
836,146 





836,410 | 
836,645 | 


| 
0 , 836,091 | 


836,564 


. 836,339 


836,353 





. 836,354 





836,610 








836,648 
836,313 


836, 169 
836,009 
836,440 


836,117 


836, 237 


836,441 


836,558 
836,464 


836,449 





836,314 


836,403 


836,581 
- 836,514 








THE WORLD’S WORK for 1907 








Regular Cover. A Special Number, 





“The Marvels of Communication *"*—for January. 


Not a scrapbook, and not a fiction magazine, The World’s Work tells the 
human stories of every month's greatest activities, and illustrates them with an 
unequalled richness of clear and interesting photographs. It is a record of all the 
inportant things that go in politics, business, education, books, art, human achievement. 
In the coming year will appear : 


THE WORKINGS OF THE | THE AMERICA OF TOMOR.- 
TRUSTS: A remarkable series of articles ROW. What our cities, our transporta- 


by Mr. C. M. Keys, unveiling the methods, tion, our fortunes, our living and working 
secret and open, of these colossal creations— will be in 25 years if present tendencies 
showing just where they are benefits and just continue. 


where they are menaces. THE MEN WHO ARE MAK- 
DOES H'IARVARD DO ITS ING TODAY. That mysterious figure, 
JOB? Not Harvard alone, but Yale, Mr. E. H. Harriman, explained. The real 


Princeton, and other colleges. A series Taft, ‘Secretary of Peace,:’ shown as R is. be 
showing how our universities are doing what Other notable Americans pictured and ana- 
we expect of them. lyzed. 


MEDICAL SENSE AND NON- | THE SECRET OF BUSINESS 
SENSE. The death-rate has been low- SUCCESS. Not a series on 
ered but life shortened. Marvellous discoveries forms and office methods, but intimate revela- 
have been made. This series will bring home tions of big business men laying their plans 
to every man and woman the ways in which and fighting their battles, showing how they 
life can be lengthened. get their results. 

WHAT OTHER COUNTRIES | INVESTING YOUR MONEY. 
CAN TEACH US. Stories of the Regular monthly articles that will tell in- 
things they do better in England, France, vestors, big = | little, what they want to 
Holland, Germany, Canada, Japan. know about sound investments. 


These are but a few of many timely features. 
Wideawake Americans need this magazine. 
SUBSCRIBE NOW. 25 cents a copy, $3.00 a year. 


Send your name on a postal and receive further details of special interest. 


Doubleday, Page @ Company 


133 EAST 1i6th STREET, NEW YORK 




















12,560 
























| WILL HELP YOu =v) ccm rtane 2 
MAKE MONEY jp Witout Expense 


(The same as | have helped over 5,000 others) By utilizing the heat which usually 7 


No matter where you are located or goes up the chimney, an upstairs room 
what your former cosupation, if you through which a pipe runs can be 
are honest and ambitious, I will teach heated by a 


cu the Real Estate, Insuran 


zeneral Brokerage B we OY NEW ERA 


i ou SPECIAL 

REPRESENT AT E of my Com- 

Ly yp th America, and RADIATOR 

assist you paouns &@ pros ow ry from any kind of a stove. You can 
successfu ness man w: an do this without the expenditure of 

Come Of 68,009 to 65,009 annually. a single extra cent for fuel, and it 


Eee copetuntty Or eam wtteat oop throws off heat without any atten- 
able Book and fa jenlars FREE, tion on your part whatever. If 
Write today. Address elther office. you want to save one half your wy 


present fuel dills, ask your dealer 


EDWIN R. MARDEN, President about New Eras for stoves or fur- 

Nat'l Co-Operative Realty Co. nace, or write for full particulars to 
856 Atheneum m Bldg. or 856 Maryland Bldg, | WILMOT CASTLE CO. 
Leaman tates a, & 17 A Elm St., Rochester, N. Y. 























ELECTRICAL APPARATUS REPRE 


THE Va 
Nulite ¢ ts shoe sented by ,Covventional Diagrams, in, Deawines 
‘ams snow “y e@ usual met. of. 
For Home, Store and Street trical apparatus in drawings. A labor pect San paper 
We also manufacture Table Lamps, tained in SUPPLEMENT 1106 
Wall Lamps, Chandeliers, Street sale by Munn & Co. and all 1 rewsdealers. 





Lamps, Ete. 100 Candle Power 
seven hours ONE CENT. No 


Wicks. No Smoke. No Odor, 
Absolutely safe. THEY SELL AT SIGHT, 
Exrlusive territory to good agente, (ai Write for 


Chicago Solar Light Ce, Dep.@, Chicage 


LAUSON 


The Easy Starting Engine of 
Honest Morsepower 

We challenge the world to make an easier 
starting engine than the Leuson. Every 
Lauson will develop more horsepower than we 
claim. More real improvements and less 
complication than any other. Guaranteed 
against breakage for 
one year. Handsome 
Catalog FREE. 


J. Lessee Mfg. Co, 
106 Carver Ave. 
BEW HOLSTEIN, WIS. 











ng 
Toilet + coll 


Ranitissue ie infused 













more than other kinds, and far 
superior—loc, "ibe, and &¢ 
You should have it. 

Fitt; Giants Free, 
worth sen . 
where in United ¢ Biaice 
Canada, on receipt of price. 


SCOTT PAPER COMPANY, © 
504 Gienwoen Ave, Puna. 























» New Catalogue of Scientific and Technical Books 


A new 112-page Catalogue is now ready for distribution. It is entirely 
new and lists 5,000 of the latest and best books of a scientific and & 
technical nature. Copies are being mailed to all subscribers to our 
periodicals, but those who purchase our publications at news stands, 
or read them in libraries, should send at once for a copy of our 
Catalogue, which will be mailed free to any address in the world. 


MUNN & COMPANY, Publishers, 361 Broadway, New York Gil 
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On almost every GOOD Car 


You'll see 


It turns on 





with lamps 


Contains ready-generated /.cetylene Gas ready 
for use at any time at the turn of the key. 


Forty hours light at the turn 
of a key. 

Tanks last FOREVER. 

No bother. No trouble. 

No Carbide. No Water. 

No Dust. 

Just pure white light at the turn 


of a 
This little tank holds enough Compressed 
Acetylene already genernted and puri- 
fied) to supply two big lamps for forty hours, 
Old empty tanks exehanged for new full ones 
at dealers and garages in over 400 cities. 


Gas 








” Address for full partieulars 


THE PREST-O-LITE CO., Dept. 18, Indianapolis, Ind. 


T ours) 


Personally Conducted — Ex- 
clusively First-Class—to Calli- 
fornia—January 10th, February 
7th and March 2nd under the 








auspices of the tourist depart- 
ment, Chicago, Union Pacific 
and North-Western Line; 





Include all expenses 


—hotels, railway fare, sleeping 
car and dining car accommoda- 
tions of the finest character, 
and numerous side trips. So 
arranged as to spend the dis- 
agreeable portions of the win- 
ter months in comfort and ease. 
Write for itineraries and full 
articulars to S. A. Hutchinson, 
anager, 212 Clark Street, Chi- 
cago, Ill. 
PC163 


ARITHMETIC 














Do not despair because 
SELF- through neglect you 
TAUGHT have forgotten what 


you once learned about 

Arithmetic. Prov. SPANGENBERG’S 
New METHOD requires no teacher. 
257 page nt prepaid on receipt 
of 60¢, iIn«tamps. dition de Lure by. 
GEO. A. ZELLER KOOK CO, 
45 South 4th S1., St. Louis, Mo. 











: A MONEY MAKING 
= MACHINE 

for its owner, and 

is the 


ins nickels 
ives satisfaction to the public 
wonderful 


PHOTOSCOPE,. 
Takes one’s photograph and produces It 
ready framed inside of a minute! It can 
make s profit of $100 a day wherever 
© ar Write for booklet 
M. & KLINE 
Burrato, N, Y. 





High Grade INSTRUCTION 


STUD By CORRESPONDENCE 
LAW .. Fourteenth Year 








dining ow Te wt Be * "L 

metho 's. Approve A by the benc 

= col mt-Graduate and Business Law. 
niform rate of tuitior Send for Catalog. 


Chicago Correspondence School of Law 
Reaper Block, 


Chieago 


60 YEARS’ 
EXPERIENCE 







Trave Marks 
Desicns 
CopvricuTs &c. 
Anyone sending a sketch and Soserteeee mez may 
fckly ascertain our opinion free w 
ene ion is probably patentable. communica: 
tions strictly confidential. HAN on Patents 
sent free. Oldest agency for securin, 
aentns taken through Munn & Co. receive 
Special notice, without charge, in the 


Scientific American, | 


mely illustrated weekly. 
nm of any scientific is nek geeeiations icone Gs a 
+ four taonths, $1. 86 


(1g, 38 16roadeay, ‘New York 


joe, 626 F St.. Wash 












| Telephone exchange system, semi-automatic, 





¥. . homson, reissue............ 12,565 
Telephone lines, testing system for, W. 
w. Pes 6s 4 oansede v2 vesebbsacenebes 836,489 
Telephone receiver switch, J. McMahon.... 836,202 
| Telephone relays and transmitters, regulat- 
ing device for, H, B. Shreeve..836,611, 886,612 
Telephone system, F. R,. Parker.......... 836,204 
Telescope, prism, BE. Neumayer. ‘ 
Thimble, J. J. Le Sauvage....... 
Ticket destroyer, J. M, Smith... 


} 
| 
| 

















Ticket, transportation, J. F. Ohmer. .275 
Tie plate, W. H. Woodcock 836,425 
Tiles, making, O. Ducker 836, 638 
[Tin seraps, ete., detinning, " Goldschmidt & 
> MPO OOP 836,496 
Tire, D. C. Thomas... . 836,286 
Tire, F. Mesinger.. 836,450 
| Tire for wheels, cushion, T. J. Aurand.... 836,077 
Tire for wheels, elastic, L. Boirault...... 836,557 
Tire machine, wheel, E. L. Meyers........ 836,593 
| Tire, pneumatic, A, 836,569 
| Tongs, J. Lundquist 836,594 
| Tool, convertible machine, T. F. Timby, 
836,154, 836,657 
| Tool holder, C. J. Fancher................ 836,376 
Torch, signaling, T. G. Hitt................ 836,381 
Torches, protector for igniting material in 
signal, Clark & Bennett................ 836,563 
| Towers, anchor for skeleton, D. R. Scholes 836,465 
BO, We ee Rn 5s ev cccuvicnincsadsenne 36, 257 
Toy or toy wagon, EB. C. Seereiter o0s:956 6% 836,538 
Track fastener, C. H. Tibbetts............ 836,617 
Traction wheel, J, Sweeney.............. 836,225 
‘Tramway, elevated electric, G. G. Schroeder 836,405 
Trousers support, R. F. ten aped.64 ase 36,136 
Truck bolster, cast, A. Stucki...... 836,474 
Trunk protector, Walker & “Frederick . 836,227 
Tube cleaner, W. L. Casaday.............. 836,629 
Tunnel construction and method es ap- 
paratus for forming the same, a 
| PS hase sede 6epneaewonees Celmect 836,215 
Turfing implement, J. Bercha Cea ea cc cases 836,623 
Type distributing machine, F. 836,332 





McClintock. 








Typewriter attachment, J, A. Ruffin. 

Vaive, G. A. Bilake....... 

Valve, 8, Schuessler....... 

Valve, automatic, H. Pinkerton....... 
Valve dresser, F. G. Crone.......... os 
Valve, reducing, Hubner & Mayer........ 
Valve, reducing, H. F. Cunning.. & 
Valve, safety, O. Tittelbach.............. 3 
Valve, thermostatic, J. H. Davis. 

Vehicle brake, E _ronapygh a a eee nce 
Vehicle, dumping, J. Hovas........-....+.. 
Vehicle fender, automatic, A. P. “smith, Jr. 836,283 


| Vehicle 





of way railway, 


on a line o 
movements of a, 


means 
Fr 











| for controlling the ° 
En ow bees bs edpeanenedsieas 836, 120 
| Vehicle shock absorber, Rk. P. Ww insor, reis- 
eS. covae I re 
Vehicle spring, M , Se nde See RE i 
Vehicle wheel, 8S. 8. Childs...........+.. 836,302 
Vehicle wheel, J. Bolick ste eeeeeee 836,361 
Vehicle wheel, M. H. de Hora....... ... 836,578 
Vehicles, steam peat ee for, H. 
| Gerdes .. ---- 986,317 
Vell rack, M. ’D. ry | GERETETETELE Le 836,438 
Vending machine, H. H. Pp ulve Do cn cgwne se 836,651 
Vending machine, e oin operated, A, Spear.. 836,346 
Ventilating device, Re. - FUREs oe vuewesecn 836,815 
Ventilator. See Car or the like ventilator, 
| Viscose, producing lustrous threads, ete., 
from, M. Maller ....cecccccssccccesess 836,452 
Vise, machine, H. F. Kellemen. ... 836,116 
| Voting machine, A. W. Weible. -+.--. 836,228 
Wagon running gear, metallic, ry N. Cal- 
cing ‘ » beamed des eesces ene 836,240 
Wagon seat support,  Stangel & Molitor. 836,542 
| Waist, garment supporting, E. De r 836,566 
Waist or other seaent fastener, c. 
Rayman ..... pees ed abuts bcas ss om oee 836,213 
Washtubs and the like, "pac king for aie 
tions for, 0, Brueck ee 


Water e 


levator, L. Kennedy 





Water purifier, J, Bowey, Jr. ‘ ‘ 

Wave power generating apparatus, J. A; 
BE oo. 0 0 p0.cba ba bi0 cm se 600% eee : 

Wax stripper, Fle ming & Pedersen........ 

Whip manipulator, A. L. Weeks.........- 8: 

Winch, G. coe teehee odes 000 

Winding and spinning machine, yarn, "Neild 
Gh EN: 0-4 00den nhessedewakh o<iaae 


Wirding 
Windmil 
Window, 
he 
Window 
Wire st 


Wire stretcher, 
Wire stretcher, 


Wire 
Wood, e 


stretcher, C. D. P 


machinery 
1, D. a Sa 
door, and ventilator, 








f 836,201 





faste ening devie ce, J. H. 836,005 
rainer, T. F. Locke..... ‘ 591 
Moore. . ‘ oy 125 





H. Heisey.. 379 
Haycraft....... sa ase, 445 
te., compound for preserving, L. H. 














eres endt's eas ceeged ate 836,316 
Wrapping machine, TZ. da ‘Camp . 836,241 
Wrench, .. B. Cochran....... . 836,437 
Wrench, C. L. Fortin.. , 836. 571 
Yeast mixer, C, Daum... 36, 565 

DESIGNS. 
Badge, ©. H. Wilkins 
Knit fabric, C eS. 
Lamp, C. L. Duenkel...... 
BeewOee, FP . Baste c cca cccey cveccouscoscvce 





Stove, 


Sweetme 


Fertilize 


Anne 


Heating 


Knitted 


& ¢ 
Shoes ar 


or r 


Shoes, 
Co 


Soda ash 


women's 





Kennedy & King. . . 
at receptacle, W. J. Moon. beeatews 
TRADE MARKS, 
rs, Rasin-Monumental Compan of 
Arundel County........ . 57,624, 57,625 
furnaces, Wrought Iron Range Co, 57,628 


underwear and hosiery, J. 8. Reeves 


DO. abe meeedsrresctevs etaeneane 57,627 
vd leather, dressing « or polish for ‘tan 

usset, Raven Gloss Mfg. Co,. 
leather, Smith Briscoe 


57,626 
"Shoe 


Kennicott Water Softener Co 57,629 








Stringed instruments, strings for, Lyon & 

Healy ee oan . sad remake 
Tires for vehicles, rubber, Baker & Hamilton [ 

LABELS. 

“Allen's Revel "eget a.’ for silver 

polish, . Alle o 0 0s os a> 
“EB. Z. Feet om c are, for a “corn cure, 

P. Te. BRD so. ccecsidvcrwessas 4 18,202 
“Ink-Out,”” for an ink-eradic ator, Adner 

Laboratory Oe soos 0 ae wee cmeencbohcaies 13,204 
“Rastlers,’’ for playing cards, Willis W. Rus- 

sell ¢ ‘ard ORs cnvcdensvescicnccts 13,206 to 13,208 
‘“Rustiers,”’ for a pack of “cards, Willis W. 

Meee Card Ces... ccsccnscedsecse 13,200 
‘“‘Tinea-Cide,’’ for a germicidal preparation 

for the scalp and skin, C. C. Durr..., 13,200 
*“Dnele John’s,"’ for spool cotton and cotton 


thread, Bullard Thread Co..... - 13,208 

“‘Warneely Brand,"’ for hats, W. Neely & 
CO sceseces apdevecsiedeneces>oesenwenen 13,201 

PRINTS, 

*“Antomobile Back, Bicycle Playing Cards,"’ 

for playing cards, United States rmayiag 
Card Co. ..... 90.0 ctiep oie Anwed 1,845 
‘Base Balls,’’ for base balls, A. J. Re “ach Co. 1,842 

“Combination Suits,’’ for boys’ Spats, David 
acobs .. B41 

“Men's and Boys’ Apparel,’ "tor ‘men’s and 
boys’ apparel, mC. & ytton......... 840 





A printed copy 


of any 
in print 
this 
number 
given. 
York. 


office 


ef the specification and drawing 
patent in the foregoing list, or any tent 
issued since 1863, will be furnished from 
for 10 cents, provided the name and 
of the patent desired and the date be 
Address Munn & Co., 361 Broadway, New 


Canadian patents may now be obtained by the in- 
nemed 


ventors 
going * 
address 


in the fore- 
particulars 
New York. 


for any of the inventions 


ist. For terms end further 


Munn & Co., 363 Sroadway, 









, | PARKER, STEARNS & CO., 


| 
57,630 | @&O. Mm. MA 
| 











“71> 50 


Suverede 
Case 


equaled for Laboratorial and 
graphic Purposes, 





Electric and Telephone Uses. 
Refiners and Compounders of Oils, etc. For Physicians, Sur- 
geons, Nurses, and for the exact timing of all athletic events. 


All Jewelers Sell Them 


New York Standard: Watch Co., 401 Communipaw Ave., Jersey City, N. J. 


STRONG & 
DURABLE 


_—_—- ee _ - =~ ---—— 


The New York Standard 


* CHRONOGRAPH 


Is THE ONLY 


*“Stop-Watch” Watch 


made in America and is un- 
Experimental Work, Photo- 
For 
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Electrical Scientific Novelties) 


_ All bore like to own their ownrailroad. We haveaw 
e Christmas Trade for years with carioad lot« 


Models of eens Motors, Dynames, 


ormotives, Trolley Care, 
Miniature Lamps, Etc. 
uipped with dry batterics, ne acide, 

lew sel 
he Rarmtons. Pracks dat and aurabie i> 
- tions, most anvusing and inetractive. 
= Prices from @1! up. Iustrated booklet sent FEE. 


TER CARLISLE & FINCH 00.,233 B. Clifton Ave., Cincinnati, 3, 
Largest Manufacturers Elsctricai Noveltier in tho Werls, 





LET + BE YOUR FACTORY 


WRITE RE 

( WANT a JUFACTL 

STAMPINGS MoDELS E Ww 
WRITE FOR FREE BOOKLET 

THE C IBE MACHINE & STAMPING CO. 
I70 Hamiiton St., Clevelanag, O 


——DON'T DRINK— 
Our Filters Purify, Deodorize, 
Decolurize. Booklet Free. 
Bubring Water Purifying Co. 
68 Murray 8t., New York 


| ure BALL BEARINGS 


eight or bot 
x ty he 
Alt a i a Sr ce om 
nm Stamps for samples, 
PRESSED STEEL MFG. CO., 545 The Bourse. Phila,, Pa, 


AUTOMOBILE INSURANCE 
Every owner of an Auto sbould insure his car against 
loss or damage, whether in actual riding or in transit. 
We fully insure you against such loss or damage, how- 
ever sustained. Premiums low Fullest reliability. 

H. W, BEALS, 76 William street, New York 


r R 7 ° ILLUSTRATED 8 0 0 K 


ELECTRIC 
id, this book, also our special 


We will on request send to you post 
in our catalog @ lutely 


plans by Eo you can secure any article 
ec. “Write to-day—don’t miss this chance. rac & Sons 


. An 
Ce., 114 W. Water Street, Milwaukee, Wis. 


Corliss os Ragtnge. Brewers 
we sa ss gy Machinery HE VILTER 
80 Clinton St., Milwankee, Wis. 


MODELS & EXPERIMENTAL ‘wor 
Inventions deveivped. Special Bd ada 
% BAILLARD. 24 Frankfort Street. New York. 


Expert Manufacturers 


RUBBER. "2u20n" 


228-229 South Street, New York 


RA 



































ER, 1131 MONADNOCK, CHICAGO 
WORKING DRawin NCS 





Specialties & Patents Bought2"“Sold 
American Commeree & Special y Co., Inc., 05 Seorhorn Mt Mt. » Chieage 








MACHINES. For Sand, Clays, Minerals, Wood Pulp, 
Fertilizers, Chemicals, Ores, Grownd Siliea and Mica 
bs. E. WORRELL, 


DRYIN 


and other Granulated Materials. 


HANNIBAL, MO. 


y) 5: Cy How To Make” Library 
1. A Transformer, by L. & A Conte 


and » Leyden Jar, by T. E. “i beesati, kK. &. 
Bubler Publishing Co., Box 8, | L 





Seud for 
ynn, “Mass, 


Experimental & Model Work 


Ctr. & advice free, Wm. Gardam & Son. 4 45-51 Ruse St.N.Y 





catalog. 








NOVELTIES & PATENTED ARTICLES 
MANUFACTUR NTR N SPECIAL MACHINE 


KONIGS W AM PING 2 W x VE LAND. 











We manufacture METAL Sre- 
CIALTIES of a!) kinds. to order; 
largest equ! pment: lowest pric. 
es. Send sample or 

™ 

T 








for low estimate and best xp vert ndviceF REE 
EAGLE TOOL C@., Dept. A. 


MASON'S NEW PAT. WHIP HOISTS 


sepense s and liability incident to Elevators. 


ncinnatl 








Adopted by prince! pal storehouses in New York & Boston 
Manfd, by FouNEyY £ PLASON ¢ & CO., Inc. 
Providence, Kk. L, U. 











WATER-WORKS 


CoL., New, dd, 1906. 
Sealed proposals will be received by the City Counats 
of the City of Grand Junction, Colorado, wntti eiets 
o'clock P. M. Saturday, November th, 1906. for furn- 
ishing material and constructing the Kannsh Creek 
pipe line and distributing reservoirs. 

The work will consist of a wooden 
19.8 miles long, varying in size from 2 inches to 
inches in diameter. with head works, settling tank, 
regulating and relief valves, and re-inferced eoncrete 
distributing reservvirs, having a capacity ot five miilhon 
gallons. 

F Bids will be received for both wire wound, and con 
tinuous wooden stave pipe, except for the twelve-luch 
pipe which sball be wire wound. 

Plans may be seen, and specifications obtained at the 
office of the Chy Clerk of Grand Janction. Colorado, or 
at the offices of Willard Young and Frank ©. Kelsey, 
Civil Bogmeers, Salt Lake City, Uteh A bond farn- 
ished by a surety company will be require’ for twenty 
per cent. of the contract price. The time stated in the 
proposal tor compteting the work will be coneidered tna 
awarding the contract. 

The right is reserved to reject any or all bids or to 
award separete contract for the pipe iine and for the 
reservoirs. 1. N. BONTING, Mayor. 

JOHN M. CONLEY, City Clerk 


MR. INVENTOR, 


prices, We can develop, perfect or manufacture your 
invention. MONARCH TOOL COMPANY, Ss 
Opera Place, Cincinnati, Obie. 


GRAND JUNCTION, 


atave pipe line 





send we your modele or 
drawings for cur lowest 





A Mail Order Business. 


Acknowledged by shrewd business men 


Sta rt one of the most pleasant and orotiable 


business in the World. Stop working for othere—big 
profits—money comes with orders- our plan for earting 
ae is a sure winner and offers you a chance to 
get in basiness for yourself. Full particulars for stem, 


A. FRANKLIN-HOWARD CU., Kansas City, Mo 


MAKE MONEY 


Giving Novitg Pievwure Showa, 
Free Catalog. 
Bugene Oiime, 
Dearborn & Randoiph Sts., Chicege. 











NTED & 
prasstan APPLIED on priex 


ans 
Mtr sprices, 5a 
iN tie gh! ‘a. S00 Laiolis Write for * Ox 
Lasolle Birest, 





cee | Magical Apparatus. 


Grand Book Catalogue. 
%e. Parlor Tricks Catalog2e, free 
MARTINKA & (0O.. Mfrs,, 8 Sixth Ave,, 


Over 700 engravings 


New York 








LEARN WATCHMAKING 


We teach it thorogghty in as Wany mows as it 
formenty took years. Does away with tedious appre.- 
ticeship. in, MONGT earned while studying. Positions se- 
eurec 


for 
ST Locin WATCHMAEING SCHOOL, se. Lous, Mo, 
A few monthy’ in 


LEARN PLUMBIN struction at our shoo! 


under the supervision of expert plumbers will énahly 
you to earn regular piumber's wages. We havo a special 
department to aid our students in securing @ postition 
Time 

RA 











Ww redustine Write w-day for 


oD TALOGUR ST. 
BC hooL, 972 Olive Street, at. Louls, Mex 





Hie Lae 
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Rubber Elevator & 
Conveyor Belting 


FOR CONVEYING AND LIFTING 
BROKEN STONES, COAL, COKE, WOOD 
PULP, GRAVEL, SAND, SUGAR, etc., etc. 


SPECIAL CONSTRUCTION 
EXCEPTIONAL QUALITY 


NEW YORK BELTING & 
PACKING CO., Ltd. 


91-93 CHuampers Street, New York 






iF YOU OWN A ROOF 
MICA-NOID Ready Roofing and eave repal 
i@ proof sgatnet water, wind, snow and climatic changes 
and will inet « life-time it ... reasonable care. We pay 
the freight. Bamples ur acest. Writetoday. Address 
ASBESTOS MFG. r" ROOFING CO. 
Manofacturers of Everything in the Asbestos Line 
216 CARR STREET ST. LouIs, MO 


CHARTER 


Stationaries, Portables, Hoisters, Pump 


USE 
MICA-NOID 





with Dynamos 
Gasoline. Gas, Kerosene. 
Send for Catalogue 
State Pewer Needs, 
CHARTER GAS ENGINE CO., Box 148, STERLING, iLL. 


CRUDE ASBESTOS 


a DIRECT FROM MINES 
PREPARED R. H. MARTIN, 
ASBESTOS FIBRE | orrice, st.paut BUILDING 
220 Bway, New York. 


for Manufacturers use 














All varieties at soweee prices. Best Nailroad 


oner. Liste Free CHICAGO SCALE CO.. Chicago, Li). 


Calendar Watch 


wters the Second, Minute, 





Changes Aute- 
. stem. wind 
and set; jewelled pivot 
Sel 5 s xpansion bal- 

ne urate and relia 
ble. ric ohly ‘s corated dial 


Price. 2 45 


Refunded If not as 
represented. Express Prepaid if 
t 











(Cut twe-tirds «tee 





Express ula 
Dellhart Makers & Traders, Tra 180 Fifth Ave., New York 


Bausch & Lomb 
Prism 
Field Glasses 


Field Glasses ought to be 
used more than they are 
They are the extra sense 
that brings the out-of-reach 
into easy view 

Rausch & Lomb Prism 
Binoculars are as different 








. from the field glasses of our 
fathers as the modern rifle is from the flint lock if you travel, 
bant tr follow the aports, one of these linle ginsses of giant 
pow “ be worth its weight In gold to you 


‘END TO-DAY FOR DESCRIPTIVE CIRCULAR 
BAUSCH & LOMB OPTICAL CO, 
Rochester, N. Y. 

New Yor« BosTon WASHINGTON 
CHICAGO SAN FRANCISCO 


Sparks That “ Spark” 


If you want your battery to furnish 
the kind of sparks that get all Ls mani ble 
power out of your motor car or boat, 
iowtallan Apple Battery © har- 








ft. Adysamo right on your car that 
wops the batteries always full and 
ready to furnish a strong, sure current. 
Write to-day for tull information, See 




























ws at both N. Y, Auto Shows. 
The Dayton Electrical fe. (o., %& St. Clair St., Dayton, Obie 
ff PAYS BIG 
To amuse the 0 ion 
Public With 
4 o © onerinens isan all, + 
> Outfits with 
‘ Big Atvertiliee’ 
Humorous dramas brimful o of fun, 


travel, history, religion, temper. 
ance work and songs ilustrated 
One man can do it 
in any locality tor 
? : . a _— with a little money to show 
a in churches, school houses, codes 
balls, theatres, etc Big profits each 
de it, why not you? It's easy; write to us and we'll sell you 


AMUSEMENT SUPPLY COs 467 Chemical Back Bidg., CHICAGO. 





ers Sawing pa Boat Outfits, Combined | 


Track and Wag« w Stock Seales made. 
Also 1000 useful ‘extsetes. inctuding Safes 
Sewing Machines, Bicyctes, Tou's. etc. save | 


| 


Based on a photograph of the Peerless at Moute Carlo. 


Attained Excellence 


Built to satisfy the requirements of the tourist, the Peerless 
Featured in the Limou- 
Several new 


‘ 
Limousine adapts itself to all conditions 
sine are all the improvements of our i907 product 
features have been added to make the Peerless car still higher 
in quality and even more thoroughly reliable 

1. Drap frame, eliminating side sway 3. Larger cylinders. more power. 
2. Perfect balance 4. Simple speed control. 
Imported springs, three springs rear 
The most refined and exacting taste finds in this car every require- 
ment perfectly filled. Luxurious comfort and adequate protection ; 
richness of finish and appointments ; ease of entrance and egress ; safety 
and responsiveness of control; reliability, stability, durability 
1907 Limousine 
Model 16, $5,000 
A booklet describing the new Limousine, and general 
catajogue P of 1907 Models. will be sent on request 
PEERLESS MOTOR CAR CO.. 2447 Oakdale Street, Cleveland, O. 


We shal) exhivit onfy at the th Nasidnal Automobile Show at Aiw ~ytare Gard o, Janaary Malslish, [yt 
Me“ber A... A.M 


Model 15, $6,00« 








STEAM USERS 


Rainbow Packing 


The original and only genuine 
red sheet packing. 

The only effective and most 
economical flange packing in ex- 
istence. 

Can’t blow Rainbow out. 

For steam, air, hot or cold 
water, acid and ammonia joints. 

Beware of imitations. 

Look for the trade mark—the 
word Rainbow in a diamond jn 
black, three rows of which extend 
the full length of each roll. 

Manufactured exclusively by 
PEERLESS RUBBER IIFG. CQ, 
16 Warren St., New York 








UNIVERSITY,4 
SHOE 


( Trade-Mark. 
| Heaviest oe graio ot tan col- j 
| ored. Watertight construction. Com- 
fortable and eet y indestructible. } 
Send for pamrbic 
Fi as 


4. ar Ww A 
1210-1218 Market ® nn Philadel acts 


THe DI AGRAPH 


bs Improved s Stencil cit Cutting Machine 


per cent in Ship 
eter “Department we worth considering? 


ust a word will bring c 
uetased booklet dessribina the 
Diagraph and our “ No Error” Sys 
tem of shipping @ 


American Dia graph ce. 
10 N. Seeond Street, louis, U. 8 a, 


Something you need toknow about 













SEND FOR CATALOGUE AND SAMPLES 
Star Expansion Bolt Co., Cedar & West Sts., New York 

















































CHRISTMAS PRESENT OFFER. ....., 


Adi. 










Every new subscriber who cuts out and sends this slip (c+ ti this p ; 

tion) with $1.75 for The Companion for the fifty-two weeks of 1907 will receive 

GIFT J All the issues A rm Companion for the remaining weeks of 
*® 1906, i b tiful Double Holiday Numbers. 


GIFT 2 The Companion’s gon Leaf Hanging Calendar for 1907, in 
# Twelve Colors and Gold, for Companion Subscribers Only. 


















The Compar Jn gives as much reading in the year as would fill twenty 400- 
page novels or books of history or biography ordinarily costing $1.50 each. 


SEND FOR SAMPLE COPIES AND ILLUSTRATED ANNOUNCEMENT, FREE. 


$16,200 im cash and many special awards to subscribers who get new subscriptions. Send for information. 








AKIN 


TAPES AND RULES 
ARE THE BEST. 
For sale seta here. Send tor 
atalog No. 16. 


LUF KIN RULE £e 
Saginaw, Mich., U.S.A. 
New York and thee: 


HANDSOME PROFITS 


are realized by growing pineapiies in 
Porto Rico. Our co}perativ 
non-residents to obtain i chatiene a 
small meer ws 4 payments. La 

returns and absolute security 0 

no tariff, cheap labor and cheap 

If you want to know all about 

Porto Rico and our attractive pro 

send for free booklet 


LA FORTU NA FRUIT CO. 
1 Madison Ave. New = 




















The Good Power 


Should be simple, easy to run and beep | n order, of 
rated horse power, economical in fuel and the use 
oil, free from the necessity of repairs and se 
structed as to endure indefinitely. ese power esse+ 
tials apply in a high degree to the re] 


i | GASOLINE 
« ENGINES 






In addition they are adapted to evers power Use 
soguicenent They sve. perfect satisfaction 
proper instaimen 
They are made to several au eee aS 
here shown), Stationary or $ ortals. 4, 6, 8, 
20 horse power. Vertical, 2,3 and 5 horse power. and 
Buying an I H.C. Gaseline Engine puts you rig 
keeps you right on the power question. A 
vestigation of these facts will serve your interest 
Better begin at once by writing for our engine 


International Harvester Company of America (Inet) 
TC Monroe Street, Chicage, Mh 


The Way to Get Out of a Hole 
Is Not to Get into It. 


In measuring with this 
Combination Trivle- 
beam Roller Gauce you 
can’t make a mistake. 
A convenience, a labor. 


| re 
bites fo, ine. ashe toe eee —s g 
GOODELL-PRATT COMPANY 
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The House Founded On A Rock 


Shall stand. Build your fortunes on the rock foundation of Life 
Insurance. It has shielded thousands from want, educated 
thousands of young men and women, and started them in busi- 
ness. Write to-day for information of Policies, with Rates and i 
Benefits at your age. Address Dept. 121. 





The Prudential Insurance Company of America 


Incorporated as a Stock Company by the State of New Jersey 


JOHN F, DRYDEN, President HOME OFFICE: Newark, N. J. 








The buildings pictured above are owned and occupied by The Prudential Insurance Company of America, as its Home Office at Newark, N. J. 
he extensive business of The Prudential requires in these home office buildings alone, the services of over two thousand employees. 

















